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A NEW ELECTRO-SURGICAL UNIT (W. T. BOVIE) 
YY NUE apparatus here described has been 
| developed with the idea of making 
instantly available to the surgeon the 
various kinds of currents which have proven 
most useful for his purposes, delivering them 
through a single lead into operating instru- 
ments of practical design. No use is made of 
electrically heated cauteries, wires, or scalpels. 
The effects obtained depend entirely either 
upon the heat developed by the current in 
passing from the active electrode into the 
tissues, or upon the ohmic heat developed by 
the current in passing through the tissues. 

As is well known, comparatively large 
amounts of an alternating current, if the fre- 
quency of the alternations is sufficiently high, 
can be passed through the tissues without 
producing any physiological effect other than 
that of heating. The amount of heat developed 
by a high-frequency current is proportional 
to the square of the current density. 

In electro-surgery, a high current density 
is obtained by making the active (‘“‘operat- 
ing”) electrode small, whereas the inactive 
(“indifferent”) electrode, through which the 
electrical circuit between the patient and 
machine is completed, is made large so that 
the current density in its immediate vicinity 
will be sufficiently low to permit the small 
amount of heat developed to be readily dis- 
sipated by the blood stream. 


For certain purposes (biopsy) it is possible, 
as in the original procedure termed “ful- 
guration,” to dispense with the indifferent 
electrode entirely, no complete electrical cir- 
cuit being made between the two terminals of 
the machine. Under such circumstances, the 
patient’s body becomes charged and dis- 
charged with each alternation of the current; 
and with the high frequencies used, the 
amount of the current passing from the active 
electrode into and out of the tissues is suf- 
ficient to produce the desired effects. 

This preliminary report is not a suitable 
place for a discussion of the characteristics of 
the various currents employed. The physical 
principles involved are complicated, since the 
currents used change their direction of flow 
from one to three million times per second and 
distribute themselves in the electrical circuits 
in a manner very different from that of steady 
currents or alternating currents of far lower 
frequency, such as those employed in a light- 
ing circuit. ‘Thus the simple relations between 
voltage and amperage which hold for steady 
currents and for alternating currents of lower 
frequency are upset by what the physicist 
terms phase shifts. Our purpose will be better 
served if, instead of giving a description of 
the physical characteristics of the currents, 
we catalogue such characteristics in terms 
of the effects which they produce in the 
tissues. 


1 From the surgical clinic of the Peter Bent Brigham Hospital, Boston. 
2 From the Biophysical Laboratory of the Huntington Memorial Hospital for Cancer Research, Boston 
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There are three distinct ways in which the 
various high-frequency currents delivered by 
the Unit are used in electro-surgery: (1) super- 
ficial dehydration; (2) cutting; (3) tissue coagu- 
lation. 

1. For superficial dehydration the active 
electrode is held, not in actual contact with, 
but sufficiently close to, the tissues to be 
dehydrated, so that sparks are sprayed across 
the intervening space. The very high tem- 
perature of the sparks is sufficient completely 
to dehydrate a thin outer layer of tissue. 

2. For culling purposes, the active electrode 
is energized by a different type of current. 
The cutting is not done by the electrode, 
which has no sharpened edge, but actually by 
the current which forms ahead of the elec- 
trode an electrical arc which by volatalizing 
the tissues separates them as though they were 
cut. Further, by a_ suitable modification 
(variable amount of damping) of the same 
current a greater or a lesser degree of coagula- 
tion or dehydration may be produced at will 
at the edges of the severed tissues. When the 
tissues are not particularly vascular the cur- 
rent is so modified as to produce the minimum 
amount of dehydration, but when the blood 
supply is greater the amount of dehydration 
is correspondingly increased. 

The apparatus is provided with control 
switches so that the active electrode can be 
instantly energized with the particular kind 
of cutting current which the surgeon requires; 
for sometimes he wishes a strong current to 
make deep incisions rapidly, at others weaker 
currents, by which delicate bloodless dis- 
sections may be carried out. 

3. For healing the tissues en masse (the so- 
called electro-coagulation), the kind of current 
used differs widely from that employed for 
cutting. An electrode energized with coagu- 
lating currents instead of having cutting prop- 
erties cannot be moved through the tissues. 
The tissues surrounding the electrode become 
heated to a depth depending on two factors, 
the density of the current and the length of 
time it is permitted to flow. If a large tissue 
mass is to be coagulated, a comparatively 
weak current must be used for a prolonged 
period, until it becomes heated throughout. 
For should a stronger current be used the 
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tissues in the immediate vicinity of the active 
electrode would become so quickly dehydrated 
or even carbonized that the current would 
cease to flow and the deeper tissues would not 
be effected. If, on the other hand, a small 
tissue mass is to be coagulated, one uses a 
strong current for a brief length of time, so 
that surrounding tissues are not affected. 

It has been sufficiently emphasized in the 
foregoing paragraphs that the usefulness of 
this electro-surgical unit lies in the possibility 
it offers of varying at will the character of the 
cutting current so as to secure different 
degrees of dehydration. 

The apparatus. The usual electro-surgical 
apparatus is provided with a foot-control for 
turning on and off the current. But since it 
has been found in practice that a foot-control 
limits the surgeon too much to one position, 
a convenient hand-control has been added. 
This not only gives the surgeon increased 
freedom of movement but greatly facilitates 
his co-ordination. 

Because of its shape, the hand-control has 
become known about the laboratory and hos- 
pital as the “pistol grip.” It consists of a 
special handle designed to hold the operating 
electrode, the current being under the control 
of the surgeon’s index finger which presses a 
small trigger. A number of operating elec- 
trodes have been constructed for special 
purposes, all of them interchangeable in the 
pistol grip. For obvious reasons, such acces- 
sories as retractors, and so on, which the 
surgeon needs to employ in the operating 
field, should be constructed out of insulating 
materials. 


NEUROSURGICAL EXPERIENCES WITH THE 


BOVIE UNIT (HARVEY CUSHING) 


The surgery of intracranial tumors has 
grown from its small and unsatisfactory 
beginnings to a specialty of unquestioned 
importance. Tumors of the brain of one sort 
or another are extremely common, and as 
experience accumulates they are coming to be 
treated with increasingly favorable results. 
Such notable progress indeed has been made 
in recent years that the dismal attitude re- 
garding these operations, widely held at the 
turn of the century, has gradually been 
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replaced by one of comparative confidence 
and optimism. 

This transformation has come about through 
the contributions of many. An improvement 
in the operative procedures which would serve 
to prevent herniations and the dreaded fungus 
cerebri of the early days was the first neces- 
sary step to be taken. A better understanding 
of the cerebrospinal fluid circulation in its 
relation to intracranial tension and to choked 
disc soon led to the establishment of the prin- 
ciples of decompression. Without serious sec- 
ondary complications, the surgeon could at 
least make openings in the cranium usually 
with alleviation of suffering and oftentimes 
with preservation of vision. There soon fol- 
lowed avast improvement in methods of tumor 
localization; and on the heels of this has come 
a rapid increase in our knowledge of the his- 
topathology of the lesions themselves. 

In consequence of this notable progress in 
three directions—a more refined technique, 


-more precise methods of localization, a better 


understanding of tumor hislogenesis—we begin 
to have some clear ideas of the natural history 
of tumors of particular types as they arise 
in their favored situations. Those who have a 
live interest in the subject accordingly are 
beginning to think and to write in terms of 
particular tumors and their behavior, rather 
than of tumors in general and their pressure 
effects as measured by the old-time cardinal 
symptoms of headache, vomiting, and choked 
dise. 

As the outcome of all this, what now chiefly 
concerns us is the ability more often to foretell 
not only the locus but the probable nature 
of the growth before its exposure; for this 
foreknowledge will not only be an aid to prog- 
nosis but will modify our preparations to 
meet the particular hazards of the task that 
lies ahead. Since the methods of getting in 
and of getting out of the cranial chamber have 
become more or less standardized, it is often- 
times easier to expose a tumor than to know 
just what to do with it when brought to 
view. The appropriate treatment will depend, 
of course, upon many factors which will often 
put the skill and judgment of the surgeon to a 
severe test; but the ideal is extirpation of the 
lesion in one session if possible, and in accom- 
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plishing this no technical element is more im- 
portant than the control of bleeding. 

So far as I am aware, the principles of elec- 
tro-surgery have heretofore not been utilized 
in cranio-cerebral operations. Three or four 
years ago, with a form of diathermy apparatus 
then on the market, I essayed to make incis- 
ions in the brain with an electrified needle, 
but either from lack of experience or lack of im- 
agination I did not see how for cutting or ha- 
mostasis the novelty could possibly supersede 
the more familiar methods in general use. Not 
until the autumn of 1926, when, in the Hunt- 
ington Hospital nearby, I happened to see Dr. 
Bovie’s electrified wire loop being used for the 
purpose of bloodlessly scooping out bits of ma- 
lignant tissue for examination, did I realize 
that here was a new tool which might possibly 
be utilized for the piecemeal removal of some 
of the more inaccessible intracranial tumors. 

The results have exceeded all expectation 
and the methods of brain tumor extirpation 
have been so largely revolutionized by these 
new principles that a report of some of our 
experiences seems to be called for even though 
improvements and alterations in the appara- 
tus and in our understanding of its possibilities 
are being so rapidly made that the develop- 
ments of tomorrow can hardly be foreseen. 

The surgeon, however, need not be expected 
to know the full details of the electro-thermic 
principles which are involved, though it 
behooves him to have some familiarity with 
them if he is to do more than merely run the 
machine. One may learn to pilot a motor- 
driven vehicle without necessarily knowing 
the principles of the internal combustion 
engine, but it will add to his efficiency in 
emergencies if he does so. 

Our initial experience with the current- 
generator and its wire-loop electrode may 
appropriately serve as a starting point for 
this paper. The question involved was merely 
one of its possible aid as a hemostatic agent 
in a case in which we had gotten into trouble 
just two years ago this October. 


The patient (Surgical No. 27271), a paper maker, 
aged 64, entered the hospital September 23, 1920, 
with a history of having first noticed a swelling on 
the right side of his head five months previously when 
he was recovering from a severe attack of pneu 
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monia. The lesion slowly enlarged until it reached 
a large size (Fig. 1). It was painless, had an in- 
creased surface temperature and was soft, almost 
fluctuant, in consistency. The X-ray showed that 
the bone underlying the tumor was highly vas- 
cularized and defective. Various diagnoses were 
made, such as a cyst, achronic osteomyelitic abscess, 
a cholesteatoma, a meningioma, a syphiloma, and a 
melanoma, but a rapidly growing sarcoma was 
favored. The physical and neurological examination 
apart from the visible tumor was negative. No 
primary lesion was detected in lungs, prostate, or 
kidneys. 

On September 28, the tense scalp with some dif- 
ficulty was reflected from over the surface of the 
tumor. An attempt to remove the extracranial por- 
tion of the growth by scraping it away from the 
roughened and highly vascularized bone led to 
excessive bleeding which was finally got under 
control by the implantation of muscle and_ of 
cotton pledgets wet in Zenker’s fluid. Though the 
patient’s condition became precarious from loss of 
blood, enough of the growth was finally removed to 
permit the reflected scalp to be replaced and closed. 
The pulsations of the brain were transmitted to the 
raw base of the tumor in the pathological bone 
defect, and it was the operator’s impression that he 
was dealing with a malignant type of meningioma. 

On October 1, Dr. Bovie came to our rescue and, 
with a damped dehydrating current, the remaining 
extracranial portion of the growth was removed with 
surprising ease by the loop-electrode, and the bleed- 





Fig. 1 Case 1. Rapidly tumor of skull 


(myeloma) before operation. 


growing 
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ing points checked by coagulation. The large area 
of the skull invaded by the tumor was then encircled 
by a series of perforations which were connected up 
by Montenovesi forceps. Bleeding was profuse and 
a transfusion was necessary. The flap was again 
closed without drainage. 

On October 11, at a third-stage operation, the scalp 
was again reflected and the entire block of involved 
bone together with the adherent dura measuring 
about ro by 8 centimeters in circumference was re- 
moved (Fig. 2), bleeding from the dural margins 
being easily controlled by the application of clips 
and by coagulation. 

The pathological diagnosis was a myeloma of 
plasma-cell type. Subsequent X-ray study of the 
entire skeleton failed to reveal other foci of disease. 

The patient made an excellent recovery from the 
operation (Figs. 3 and 4) and showed no evidence of 
local recurrence four months later when, according to 
report, he died of an acute nephritis. There was no 
postmortem examination. 


It may have been an error in judgment to 
have undertaken this operation, but the diag- 
nosis was uncertain and with the procedure 
once started there was no backing out. The 
operation could in all probability have been 
completed in a single sitting had we known as 
much then as we do today of electro-surgical 
methods of attacking a lesion of this type; 
but as things stood two years ago we were 
fortunate enough to get safely through the 
critical second session without a fatality. 
During the course of this second operation 
the raw central surface of the tumor had been 
thoroughly coagulated, and it was a matter 
of great satisfaction to find at the final session 
ten days later that there had been no un- 
usual reactions from the large area of super- 
ficially charred tissue that had been so long 
buried. 

Shortly after this another patient, a twelve 
year old child with a midline extracranial 
tumor of similar sort (Fig. 5) entered the 
clinic. The pre-operative diagnosis in this case 
also was uncertain. The extracranial lesion 
in spite of its vascularity was without diffi- 
culty cleanly removed in a single session, and 
what might otherwise have been a serious 
operation proved to be a simple matter. 
Healing was reactionless (Fig. 6). The 
growth, unfortunately, was a metastatic sym- 
pathicoblastoma, and the child had begun to 
show evidence of a spinal metastasis by the 
time of her hospital discharge. 
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Fig. 2. Case 1. External surface of remaining block of tumor with encircling 
bone removed with subjacent dura at the third session. 





Figs. 3-4. Case 1. The patient on discharge eighteen days after operation. 
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Encouraged by the technical success of 
these operations, we began step by step with 
Dr. Bovie’s moral support to engage in the 
more serious business of attacking tumors that 
lay wholly within the cranial chamber. We 
were, of course, dealing with a novel proce- 
dure and were utterly ignorant of the im- 
mediate physiological or remote pathological 
effects that might be produced by electrical 
dehydration or charring of the nervous 
tissues.’ Many shifts and adjustments from 
our customary methods of procedure were 
found to be necessary, but we fortunately 
avoided any serious accidents other than an 
occasional infection which crept in to mar 
our generally irreproachable wound healing. 
These few infections were due, as we have 
since learned, to faulty technique rather than 
to any lowering of the resistance of the tissues 
to which we at first were inclined to ascribe 
them. 

The whole question of the anwsthetic had 
to be carefully reviewed, for though most 
intracranial operations today are carried 
through under local anesthesia, a supple- 
mentary inhalation narcosis may sometimes 
be necessary if the patient is mentally unco- 
operative or made physically uncomfortable. 
On certain occasions in the course of pro- 
longed operations, the body became so 
heavily charged that the anesthetist on ac- 
cidentally touching the patient’s face could 
get a spark, which might well enough have 
caused an ether explosion under the hood. 
Only once, however, did anything of this sort 
occur. It was a case in which a small opening 
had been made into the frontal sinus in the 
course of a transfrontal osteoplastic operation. 
This led to a direct communication between 

‘It may not be out of place for the writer to express here the great 
obligation he is under not only to Dr. Bovie for his sacrifice of time in 
personally attending a great number of the many prolonged operative 
sessions during the first six months of our use of the apparatus which he 
had assembled but also to the officials of the Huntington Hospital who, 
until Mr. G. H. Liebel of the Liebel-Flarsheim Company of Cincin- 
nati kindly provided us with our own machine a year later, uncom- 
plainingly permitted their apparatus to be daily transported on Joan 
to the Brigham Hospital at what inconvenience to their own operating 
schedule can well be imagined. 

In his all-too-brief introductory note, Dr. Bovie fails to say that he 
was led to take an interest in the subject purely on account of the bio- 
physical principles involved in getting an answer to the question of 
why an alternating current of one type can separate the tissues as though 
they were actually cut, while another will merely coagulate them and 
cannot be used for cutting. Hence, the original apparatus was assembled 
with Mr. Liebel’s collaboration solely out of interest in the electrical prob- 
lems raised in its construction and with no expectation that it would 
ever be marketable. If the mention of the manufacturer’s name should 


prove in the nature of an advertisement, it is no less deserved than it is 
unsolicited. 


the respiratory passages and the field of 
operation; and suddenly the ether vapor was 
sparked and went off in a blue flame, fortu- 
nately without any injurious effects. The 
experience, however, was sufficiently dis- 
concerting to lead us for a time to substitute 
for inhalation narcosis the rectal administra- 
tion of ether to tide patients, when necessary, 
over the more uncomfortable period of a pro- 
longed session. 

Other difficulties experienced at the outset 
were due to the fact that epileptiform attacks 
were occasionally produced (cf. Case 6) 
when the electrode was used to check bleed- 
ing from the surface of the dura. For though 
these high alternating currents are not sup- 
posed to have any stimulating effects on 
irritable tissues, apparently under certain 
circumstances they could become so diffused 
from the point of discharge that their “‘over- 
tones” were capable of producing physio- 
logical responses; and a Jacksonian fit or a 
convulsion in the course of an operation when 
the dura is open may lead to serious conse- 
quences. 

We were also troubled at the beginning by 
the tendency of the current to become 
grounded through the table, through the 
metal retractors, and so on. Once the operator 
received a shock which passed through a 
metal retractor to his arm and out by the 
wire from his headlight, which was unpleasant 
to say the least. On another occasion (Case 
4), owing to the improper application of the 
indifferent electrode during a prolonged opera- 
tion, a second-degree electrical burn was 
produced which was slow to heal. Some of 
these complications were due to inexperience; 
some of them lay at the door of the apparatus 
itself, and we were temporarily forced to 
employ a wooden table, wooden spatula and 
so on; but one by one the difficulties have been 
wholly eliminated by progressive modifica- 
tions in the design of the current generator. 
Further improvements will unquestionably 
follow, but as things now stand those who 
come to use the apparatus will be spared from 
much that we have gone through and will 
find it possible without risk to utilize their 
ordinary operating table equipment and cus 
tomary methods of procedure. 
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During this two years’ period, 
we have with growing confidence 
come to utilize electro-surgical 
methods for increasingly difficult 
surgical problems and have even 
sent for old patients who have 
either been refused operation in 
the past or whose tumors on 
exposure have been regarded as 
inoperable. In all of this we have 
undoubtedly increased our oper- 
ative mortality, for the sense of 
security due to the vast improve- 
ment in the technique of hamos- 
tasis, which _ electro-surgery 
makes possible, has led us into 
undertakings that would have 
been foolhardy to say the least 
in other days. 

By no means does the intro- 
duction of this adjunct to cra- 
nio-cerebral surgery mean the 
entire abandonment of the established prin- 
ciples of osteoplastic intracranial procedures. 
It is chiefly revolutionary in that it enables 
the surgeon to excavate the central portion 
of many tumors, particularly those that are 
encapsulated, with greatly lessened bleeding 
so that the growth may be collapsed and its 
shell more safely and with less contusion than 
formerly be brushed away from the envelop- 
ing brain. This is no new principle, to be sure, 
for it has been long applied in the intra- 
capsular attack on the tumors of the cerebel- 
lopontile angle that arise from the Nervus 
acusticus. But it has been far less commonly 
utilized for the removal of other tumors, it 
having been the surgeon’s ideal to remove 
the growth, when possible, intact rather than 
in separate fragments owing to the risk of 
inoculation of the field by tumor cells which 
the piecemeal method favors. But when the 
electrical loop is used for the purpose, the 
risk of sowing viable cells is negligible. 

These principles of primary intracapsular 
enucleation by electrical methods apply more 
obviously to the treatment of the meningeal 
tumors which were among the first to be 
successfully, though in the beginning some- 
what crudely, attacked. They consequently 
deserve primary consideration, and the case 


Figs. 5-0. 
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Sympathico-blastoma before and after its electro-surgical 


removal. Pre-operative diagnosis meningioma, sarcoma, or myeloma. 


reports may well be restricted to our ex- 
periences in the spring of 1927 as they are 
more likely to illustrate technical errors and 
accidents that have since come to be largely 
avoided.' 

The Meningiomas. From the standpoint of 
their relative benignity, these of all intra- 
cranial tumors are regarded as the most favor- 
able for operation. However, they often attain 
a huge size before they are recognized; their 
environment is apt to be excessively vascu- 
lar; their attachment to one or another of 
the large dural sinuses supplies an element 
of especial danger, and if the area of attach- 
ment is not removed a recurrence is inevi- 
table; they often arise in inaccessible regions 
of the base of the brain, and even when more 
favorably situated their removal intact is 
likely to be followed by cerebral oedema and 
by circulatory disturbances on the part of 
the cerebrospinal fluid that delay convales- 
cence. Hence, they are possibly in the long 
run the most difficult of all tumors safely to 
attack and completely to remove without sec- 
ondary complications. 

2 The mere description on paper of the elaborate ceremony incidental 
to the safe extirpation of a brain tumor under any circumstances falls 
far short of the actual performance ; and when a description of the novel 
electro-surgical methods of dehydrating and coagulating the tissues of 


the central nervous system is called for in addition, one despairs of 
doing justice to the subject. 
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Fig. 7. Case 2. 
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Fortunately, however, the most serious of 
all postoperative complications, namely a 
wound infection with secondary: meningitis, 
has long been wholly eliminated; and con- 
sequently when a fatality from an infection 
followed the prolonged use of the current in 
our first serious case, we were greatly dis- 
heartened even though there were extenuat- 
ing circumstances. The tumor which had 
been unsuspected was an extremely large and 





Fig. 8. Case 2. Last fragment of tumor to be dis- 
lodged from left frontal lobe and withdrawn from under 
divided falx. Note characteristic nodular surface of a 


basilar meningioma in this situation. 





‘rom surgeon’s postoperative sketches indicating the steps in the 
process of excavating a large olfactory groove meningioma and of withdrawing its 


fibrous one which arose 
from the angle of falx 
and tentorium; the op- 
eration was long drawn 
out; there were strang- 
ers unfamiliar with the 
fastidious ritual of the 
operating room who 
were running the appa- 
ratus that had been bor- 
rowed in the emergency ; 
and there may possibly 
have been some slip in 
the proper sterilization 
of the pistol and elec- 
trodes that came to be 
handled by the operat- 
ing team. At the same 
time there was an equal 
possibility that the elec- 
tro-thermic effects of the 
current might have so 
lowered the resistance of 
the tissues, ordinarily 
capable of combating a mild infection, as to 
have been responsible for the patient’s death 
from meningitis nine days later. 

As chance would have it, soon after this 
disheartening experience with the primary 
excavation of a meningioma in the manner 
mentioned, two patients entered the hospital 
at almost the same time, each of them with 
a large subfrontal tumor originating from 
the meninges of the olfactory groove. The 
account of the operation on the first of these 
patients (Surgical No. 28026) was made the 
basis of the Macewen Lecture’ some five 
months later and the report of the other may 
serve our purpose here to illustrate the method 
of procedure. 

CasE 2. The patient (Surgical No. 28046) was 
a married Jewess 36 years of age who had a fairly 
typical olfactory groove syndrome. Following an 
injury five years before her admission she began to 
appreciate a diminution in the sense of smell which 
soon became wholly lost. Of late she had been hav- 
ing curious attacks of numbness and stiffness in the 
left side of the face suggestively Jacksonian in 
character. There was evidence of loss of memory, 
and her relatives were aware of dispositional changes. 

1 Cushing, H. The meningiomas arising from the olfactory groove and 


their removal by the aid of electro-surgery. University of Glasgow 
Publications IX, 53 pp. Extract in Lancet, June 25, 1927, 1329-1339 
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Figs. 9-10. Case 2. (Left) Photograph of the patient on her discharge showing 
the inconspicuous scar and the slight residual palsy of the right third nerve which 
had been contused during dislodgment of the posterior fragments of the growth. 
(Right) Photograph a year later, to show recovery of the third nerve palsy and 
invisible scar. 





f ] 


Fig. 11. Case 2. Photograph of such fragments of the tumor as were preserved, 
rhe large, partly excavated block of the growth shown on the right lay wholly to the 
left of the falx and was the last fragment to be dislodged. (cf. Fig. 8.) 
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Objectively there was nothing to show except a 
complete anosmia and bilateral papilloedema of low 
grade. A slight enlargement with erosion of the 
sella turcica and a minute area of calcification to the 
left of the midline just above the olfactory groove 
slightly back of the crista galli were apparent on the 
stereoscopic roentgenograms. 

On February 15, 1927 under novocain anaesthesia 
the usual right frontal osteoplastic flap was reflected 
to the side laying bare an extremely tense dura. An 
unsuccessful attempt was made to empty the ven- 
tricle, the puncture needle encountering a large 
resistant tumor in the depths. The tension was so 
great that it was impossible to elevate the frontal 
dura from the orbital plate in order to get to the 
base of the tumor before we opened the membrane. 
The patient was therefore given an intravenous 
injection of hypertonic saline which promptly re- 
duced tension sufficiently to permit the dura to be 
incised along the sphenoidal ridge, which was found 
to be in an advanced stage of pressure absorption. 

The under surface of the frontal lobe was then 
elevated and brushed away from the growth until 
its lower edge was well enough exposed so that 
“scallops”! of the tissue could be scooped out with 
the electrified loop. A sufficiently deep furrow was 
thus made to let the spatula-elevator be inserted 
under its upper edge so as to overcome the tendency 
of the tense brain to extrude into the wound (Fig. 
7,1). The growth was then excavated still further 
until the shell of that portion which lay to the right 
of the falx could be collapsed and withdrawn in 
the manner shown (Fig. 7, ITI, IV). 

The only period of real anxiety in this tedious per- 
formance was caused by a sharp arterial haemorrhage 
which followed the dislodgment of the posterior 
nodule of the growth which overlay the pituitary 
fossa. Because of the great depth of the cavity and 
the anatomical distortion of the structures, it was 
difficult to tell what vessel may have been injured, 
but it presumably was the anterior cerebral. The 
vessel was allowed to bleed into the sucker and, 
after two or three unavailing attempts to pick it 
up by silver clips, it was caught between the blades 
of dissecting forceps and by good fortune success- 
fully coagulated by passing the current along the 
instrument. In the flurry of this procedure it was 
greatly feared that the chiasm might have been 
contused or ‘cooked’ by the current, but on clearing 
away the clot the compressed chiasm and nerves 
could be seen cleanly exposed and apparently unin- 
jured. 

The process of removing this right-sided half of 
the tumor had permitted fluid in large amounts to 
escape from the meninges in the exposed right 
Sylvian region so that tension had become wholly 
reduced. It was, therefore, possible more easily to 
expose and to attack the equally large mass of 
tumor to the left of the falx which was freely exca- 
vated with the loop after first removing the crista 

' For want of better terms, the peculiar worm-like strips of tissue that 


are scooped out by the loop may be called “scallops” and the procedure 
“scalloping.” 


galli and making a cross section of the falx. Finally 
the remaining shell of this half of the tumor which 
contained the calcified area was freed from the left 
olfactory groove, dislocated out of its pocket, and 
drawn out from under the falx in one piece (Fig. 
8). As a last step, the site of the dural attachment 
of the growth along each olfactory groove was 
dehydrated by brushing it with the electrode with 
the purpose of destroying so far as possible any 
remaining nests of cells. The flap was replaced with- 
out drainage. 

From this five-hour operation, during the last 
stages of which ether had been necessitated, the 
patient made a perfect recovery. There was no 
evidence of injury to any of the exposed nervous 
structures apart from a temporary diplopia due to 
a third nerve palsy on the right side (Fig. 9), which 
had probably been produced in the process of check 
ing the bleeding vessel. Vision remained unimpaired. 
She has recently been examined (February 15, 1928) 
and except for her residual anosmia she remains 
symptom-free (Fig. 10). 

The charred fragments of the tumor which were 
collected and saved, possibly representing not more 
than half of the growth, weighed 35.5 grams (Tig. 
Il). 

The outcome of this operation was more 
satisfactory than in the similar case described 
in the Macewen Lecture, for normal vision has 
been preserved. But the brilliant results in 
these two cases were soon offset by two other 
unsuccessful operations in one of which we 
were wholly baffled, from inexperience, by 
uncontrollable bleeding, and in the other by an 
indolent wound infection which ultimately 
proved fatal. In both instances, though the 
tumors had reached a large size with marked 
mental changes and near blindness, the diag 
nosis of an olfactory groove meningioma was 
unmistakable. The first of the cases, in which 
bleeding got beyond our control, follows: 


CasE 3. A young man (Surgical No. 28338), 32 
years of age, sustained contusions in an automobile 
accident in 1918, six years before his hospital admis 
sion. To this were attributed the symptoms of an 
unmistakable left olfactory groove tumor, which in 
the course of time had begun seriously to affect 
vision. 

He was first operated upon October 10, 1924, 
when the lower anterior margin of the tumor was 
exposed but its unusual vascularity prevented more 
than a fragmentary removal of tissue for verifica 
tion. As a result of the decompression he did 
extremely well for nearly two years when pressure 
symptoms began to reappear. Consequently on 
July 2, 1926,a second operation was undertaken and 
a larger portion of the growth was removed than 
at the first session, but the operation again had to 
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lig. 12. Case 3. To show, on median section, a large symmetrically placed olfactory groove meningioma 
the left half of which had been attacked by electro-surgical methods which proved ineffective from the 
excessive vascularity of the lesion. 


be abandoned owing to excessive bleeding from the 
surface of the excavation. 

The case was given up as surgically hopeless and 
recourse was had to radiation which accomplished 
nothing. Mental symptoms became progressively 
more pronounced during the succeeding 8 months, 
and on the bare chance that the lesion might be 
amenable to electro-surgical methods it was again 
attacked on March 8, 1927. At this time in the 
course of a nine-hour operation wholly under local 
anesthesia the chief mass of the growth to the left 
of the falx was thoroughly scalloped, but interstitial 
bleeding in the depths became increasingly difficult 
to control and withdrawal with a transfusion was 
necessary. On the following day we were forced by 
undue bulging of the flap to re-elevate it and to 
remove by suction a sufficient amount of the in- 
filtrated and dislodged growth to restore normal 
tension; but bleeding was started afresh and in 
spite of another transfusion he succumbed some 12 
hours later. 

At autopsy it was found that only the left half of 
the large growth had been in large part removed. 
The median section of the brain shows (Fig. 12) the 
dimensions which one of these tumor growths may 
attain. 


Our experience with electro-surgical meth- 
ods was wholly insufficient at the time to 
enable us to deal with such a highly vascular 
and formidable lesion. Bleeding was, if any- 
thing, accelerated rather than checked when 
the attempt was made to coagulate the raw 
surface after removal of each scallop of 
tissue, for the growth was soft and the charred 
surface tended to cling to and come away 
with the electrode. 

The growth nevertheless might possibly 
have been removed without undue difficulty 
in 1924 when it was first exposed had it been 
approached from the right rather than the 
left side, had we uncovered the tumor more 
fully by removing the overhanging shelf of 
the frontal lobe, and had we known at the 
time that the vascularity of such a lesion 
could be reduced by the slow process of 
surface coagulation before its piecemeal ex- 
tirpation was begun. 
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Fig. 13. Case 4. The collected fragments (scallops) of a symmetrically placed olfac- 
tory groove meningioma removed at a single session with ultimate fatality from 


infection. 


The story of the other olfactory groove 
tumor, in which a postoperative fatality 
from infection occurred is briefly as follows: 


CasE 4. The patient (Surgical No. 28344) was 
an obese Jewess, 56 years of age, who had been 
practically blind from primary optic atrophy for two 
years, and who had complete anosmia and advanced 
mental changes. The X-ray showed the telltale 
spot of calcification in the stalk of the tumor over 
the olfactory groove. 

At the operation on March 26, 1927, a huge growth 
much larger than expected was disclosed by the 
usual transfrontal procedure. The lesion was exca- 
vated with the electrified loop in much the same 
piecemeal fashion (Fig. 13) described in the opera- 
tive note on Case 2. In this process the frontal horn 
of the ventricle was opened, and though this was 
unintentional the escape of fluid gave an abundance 
of room in which to work. The growth finally, so 
far as could be told, was removed in its entirety, 
the depressed chiasm and flattened optic tracts be- 
ing left fully exposed. The patient, though in good 
condition at the conclusion of the prolonged eight- 
hour procedure, the last part of which had required 


a general anesthetic, was transfused with 250 cubic 
centimeters of blood. 

She made an excellent immediate recovery, but 
unhappily the convalescence was complicated not 
only by a temporary diabetes insipidus but by an 
extensive electrical burn over the abdomen where the 
negative electrode had been insecurely applied. 
There was also a superficial wound infection in 
which a cerebrospinal fluid leak ere long developed. 
This leak persisted for some seven weeks during which 
time the patient remained in fairly good condition 
but on its spontaneous closure she rapidly went 
down hill and finally died two months after the 
operation. The autopsy showed a suppurative sta 
phylococcus ependymitis. No residual of the tumor 
was to be found (Fig. 14). 


The lesion in this case was a large, sym- 
metrically placed meningioma estimated at 
circa 70 grams (the collected fragment 
weighed 51 grams), but it fortunately was not 
particularly vascular. The prolonged session 
was due largely to apprehension lest damage 
be done to the vessels and chiasm enveloping 
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Fig. 14. Case 4. Median section of the brain showing dilated left ventricle with occlusion of foramen of Munro 


from suppurative ependymitis. No trace of tumor found. 


the tumor in the depths of the wound. The 
infection was unquestionably attributable to 
some slip in technique during the unduly long 
exposure of the open wound rather than to 
the secondary effects of tissue coagulation to 
which we at the time were inclined to ascribe it. 

These four cases represent, then, our first 
essays to attack the large olfactory groove 
lesions which have been ordinarily regarded 
as inoperable, though many surgeons have, of 
course, exposed them at operation and have 
removed them in part. We have since had six 
other wholly successful operations of the same 
kind, some of them with total removal of 
tumors as large as the last described. They, 
however, add nothing more from an electro- 
surgical standpoint to the records given above, 
apart from the fact that the operations, owing 
to accumulated confidence, were much less 
time-consuming, some of the more recent cases 


For comparison with Figure 12. 


having been conducted throughout under local 
anesthesia. 

The discouragement produced by these two 
fatal operations for olfactory groove tumors 
recorded above had meanwhile been offset by 
the more favorable outcome of operations for 
large meningiomas in other situations less 
difficult of approach. One of them was a sub- 
tentorial lesion that had once been given up 
as inoperable as will be told: 


CasE 5. The patient (Surgical No. 28262), was a 
woman 46 years of age whose symptoms suggesting 
a cerebellar tumor had begun in 1920. In 1922 a 
subtemporal decompression had been made by a 
surgeon in Montreal. This relieved her headaches 
for a time but on their return a year later she was 
referred to the Brigham Hospital where one of 
my assistants explored the cerebellum and exposed 
what was thought to be a large, inoperable glioma. 

She made an excellent recovery and was free from 
further symptoms of any serious import for the 
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Fig. 15. 


next four years when headaches began to return and 
cerebellar ataxia gradually became so pronounced 
she could not freely get about. A fragment of the 
tumor removed at the operation for histological 
examination had meanwhile been shown to be an 
actively growing meningioma. In the belief that the 
growth might be favorable for removal by electro- 
surgical methods she was encouraged to return and 
on February 23, 1927, the cerebellum was again 
exposed and under local anasthesia a circa 60-gram 
meningioma, which almost filled the posterior fossa 
and had its main attachment to the lateral sinus and 
lower surface of the tentorium as far forward as the 
incisura, was successfully extirpated piecemeal in its 
entirety by the process of scalloping with the elec- 
trified loop (Figs. 15 and 16). The wound as usual 
was closed securely in layers without drainage of the 
huge cavity. Recovery was uneventful and healing 
perfect (Figs. 17 and 18) in spite of the temporary 
tendency ‘of the cavity to fill with xanthochromic 
fluid which made an occasional postoperative punc- 
ture necessary. 


Another case of precisely this same sort, in 
which an exceedingly dense fibroblastic menin- 
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Irom the immediate postoperative sketches, to give an idea 


gioma had been once exposed and abandoned 
as inoperable, has since been similarly and 
successfully operated upon, the patient who 
was doing well enough as the result of the 
decompression having been induced neverthe- 
less to return for another trial. 

We may now pass to another far more ac- 
cessible type of meningioma but one never- 
theless whose very exposure may prove to be 
attended with exceptional risks. Possibly none 
of these tumors are more difficult safely to 
uncover than those which take their origin 
from the meninges at the outer end of the 
sphenoidal ridge near the pterion where the 
middle meningeal vessels groove or perforate 
the lower corner of the parietal bone. ‘The 
region may be excessively vascular and even 
the preliminary ligation of the external carotid 
has little influence on the bleeding that may 
be set going. Moreover, there are apt to be 
cranial endostoses that project into the core 
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Fig. 16. Case 5. Preserved scallops (weight 50.5 grams) of the circa 60 gram subten 
torial meningioma. 


Figs. 17-18. Case 5. The patient on her discharge after operation for subtentorial meningioma, to 
show inconspicuous scar of the usual cross bow incision. 
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of the tumor and should these be torn out 
when the flap is elevated, the bleeding may 
at times be most difficult to get under control. 

A good example of such a tumor that had 
progressed to a fatal issue without surgical 
intervention is the famous case so often re- 
ferred to in the writings of Byrom Bramwell 
(Fig. 19). We have had a number of typical 
examples of these tumors in our series, some 
of them successfully enucleated in successive 
sessions, but I had particular reason for being 
gun-shy of them, having had the shocking 
experience a little more than two years ago of 
losing a colleague, a young Boston physician 
who had died on the operating table from the 
loss of blood caused by the mere reflection of 
the ragged and tumor-involved bone flap 
which adhered to the vascular surface of the 
tumor. While this harrowing episode was 
still vividly in mind, the patient whose 
history follows entered the clinic. 

CasE 6. A married woman (Surgical No. 28364), 
44 years of age, had the classical symptoms and 
signs of a low left Sylvian fissure meningioma asso- 
ciated with contralateral Jacksonian seizures begin- 
ning in the face. There was aphasia with slight right 
facial palsy and a right homonymous hemianopsia. 
The X-ray showed the typical endostosis project- 
ing into the stalk of the tumor at the outer end 
of the sphenoidal ridge with enormous environ- 
mental diploetic sinuses and deepened meningeal 
channels. 

Preparations were made for a critical operation 
with a donor prepared for transfusion and masses of 
pectoral muscle secured from a breast amputation 
scheduled for the same hour. 

On March 18, 1927, under local anaesthesia, a 
left osteoplastic flap was outlined with some dif- 
ficulty, and when elevated it broke off only partly 
exposing the highly vascular dura over the tumor. 
Bleeding was excessive in spite of pressure and the 
abundant implantation of muscle which was at 
hand. Since these measures were insufficiently 
effective, they were abandoned and with the field 
kept reasonably dry with the sucker, the effort was 
made to coagulate the dural vessels. This had the 
desired effect on the bleeding but the current caused 
a severe convulsion beginning in the right face and 
necessitating the inhalation of ether for its control. 
After some delay and after consciousness had been 
regained, g second convulsion was produced by the 
further coagulation of the meningeal vessels, and from 
this time the patient was kept under ether. The 
remainder of the tumor-involved bone overlying the 
core of the lesion and extending down into the 
sphenoidal ridge was then removed piecemeal, each 
bite of the rongeurs being followed by sharp bleed- 


ing fortunately controllable by coagulation. Finally 
the subtemporal area of involved dura was fully 
uncovered. 

The patient’s blood pressure by this time had 
fallen off markedly, and preparations were made for 
refusion of the collected blood. Meanwhile with the 
purpose of getting some idea of the surface extent 
of the lesion, in anticipation of the probable necessity 
of a second-stage performance, one or two small 
incisions were made through the dura supposedly 
beyond the periphery of the lesion. On each occa 
sion, soft tumor rather than brain was exposed, for 
the growth proved to be unexpectedly large, fully 
ten centimeters in its surface diameter. The idea of 
encircling the area of adherent dura with the intent 
of allowing the lesion to extrude between two 
operative periods was therefore abandoned. 

The attempted transfusion had been a failure, 
from inability to get into a sufficiently large vein, 
but as the pressures by this time had begun spon- 
taneously to return, the chance was taken of at 
least starting with an intracapsular enucleation. 
Accordingly, with the desiccating current the dura 
was incised directly into the heart of the tumor 
from which generous scallops of tissue were suc- 
cessively scooped out with the electrified loop. The 
center of the lesion fortunately proved to be of low 
vascularity, and the excavation was carried suffi- 
ciently far to permit of the partial collapse of its 
shell. 

The growth was then encircled by an incision 
through the intact outlying dura. The chief dif 
ficulty lay in getting a free dural margin in the 
deeper, more vascular and more inaccessible sphe- 
noidal region without further loss of blood which 
the patient could hardly have stood. But this 
difficulty was overcome by making the division of 
the membrane between a succession of curved 
clamps and by sealing the severed margins with the 
current passed along the clamps before their re- 
moval. 

The shell of the growth, thus freed, began prompt 
ly to extrude and it was a simple matter to collapse 
it as it was brushed away from the nervous tissue 
forming its nest, such small vessels as were found to 
enter the surface of the growth being picked up and 
coagulated as the enucleation proceeded. The shell 
of the growth was finally dislodged from its huge 
pocket with scarcely any injury to the pia arach- 
noid, the greatly enlarged and_ dislocated 
Sylvian vessels lying exposed in the depth of the 
cavity. While the osteoplastic flap was being 
replaced and the wound clcsed a transfusion of 
500 cubic centimeters of whole blood was given. 
All told, it was a seven-hour session. 

The photographs of the preserved tissues (Figs. 
20, 21, and 22), which weighed 128 grams and prob- 
ably represented a-circa 150-gram tumor, together 
with photographs of the patient (Figs. 23 and 24) 
who made a prompt and uninterrupted recovery will 
tell all that is additionally needed to complete the 
story. 
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lew operations in surgery are likely to be 
more hazardous, to offer more technical dif- 
ficulties, or to put a greater strain on the 
judgment and resourcefulness of a surgical 
staff. To be sure, procedures of this sort 
have in the past been successfully carried 
through by other than electro-surgical meth- 
ods, but hardly in one sitting. The steps 
of the operation have possibly been given in 
unnecessary detail for those who have had 
personal experience with similar tumors and 
who are already aware of the difficulties. The 
principal reason, however, for including the 
case here is to call attention to the fact that 
epileptiform seizures were produced by the 
passage of the coagulating current through 
the dura, and to give warning of this possi- 
bility. Fortunately, the convulsions occurred 
before the dura was opened else they might 
have caused serious trouble from the accen- 
tuation of bleeding and cerebral protrusion. 

To show that the successful outcome of this 
case was not exceptional, a few weeks later 
the outer margin of another still more deeply 
situated meningioma (Surgical No. 28598) 
arising from the sphenoidal ridge was stum- 
bled upon in the course of an exploration for 
a presumed tumor of the right frontal lobe 
that had been wrongly localized by misin- 
terpretation of the ventriculograms. ‘The 
circa 100-gram —s shown in the accom- 
panying photograph (Fig. 25) in the course 
of an eight-hour session including the ventric- 
ulography was thoroughly excavated, col- 
lapsed, and cleanly removed, after which the 
residual dura which could not be removed on 
account of its dense attachment to the wing 
of the sphenoid was thoroughly dehydrated 
by spraying with the ball electrode. Re- 
covery was perfect. 

In another place and in another connection! 
has been described how electro-surgery may 
be of aid not only in the primary attack on 
smaller meningiomas in inaccessible situations 
but as a means of destroying the sometimes 
irremovable cell nests in the adherent dura 
and bone. But what has already been said 


‘Cushing, Harvey, and Eisenhardt, Louise. The meningiomas 
arising from the tuberculum sella, with the syndrome of primary optic 
atrophy and bitemporal field de fects combined with a normal sli tur- 
cica in a middle-aged person. Arch. Ophthal. (Chicago), vol. 1, 1929 
(in press). 


will perhaps be enough to show what may be 
done with these particular lesions. 

During the two years we have had an unusual 
number of meningiomas, thirty-nine patients 
having been admitted for their primary opera- 
tion and twelve for a secondary operation or for 
recurrent symptoms. Inall but fourofthecases 
the tumor was removed in a single session 
with six (11.7 per cent) fatalities, four of which 
have already been mentioned. This is a high 
mortality percentage but many of the opera- 
tions would not have been even ventured upon 
at all or would have been given up in course 
as unduly hazardous or impossible of accom- 
plishment by other than electro-surgical 
methods. As four of the fatalities were due 
to infection, it must be confessed that on this 
score the electro-surgical methods served 
temporarily to increase operative risks, but this 
of late appears to have been wholly overcome. 

The Blood Vessel Tumors. What has been 
said above regarding the risks from loss of 
blood in dealing with the larger meningiomas 
applies still more to the tumors that are 
actually of angioblastic origin, for many of 
them are truly formidable lesions even when 
attacked with the aid of electro-coagulation, 
as we soon found to our cost. On March 10, 
1927, the day after the successful extirpation 
of the large Sylvian meningioma that has been 
described, we ventured to attack a rapidly 
enlarging capillary haemangioblastoma of the 
fourth ventricle. An account of the case has 
been included in a monograph® which deals 
with the subject of the blood-vessel tumors as 
a whole and a brief résumé will suffice for our 
present needs. It was the first occasion in 
which we had used the highly damped des- 
iccating current for the purpose of superficially 
dehydrating and shrinking a vascular growth 
before its removal. 

CasE 7. After many vicissitudes from mistaken 
diagnoses the patient (Surgical No. 28406), a young 
woman of 23 years, had finally been operated upon 
in September of 1925 at which time a large cerebellar 
cyst was evacuated and a highly vascular nodule 
disclosed in its base. An attempt to remove even a 
small fragment of the lesion for histological iden 
tification led to bleeding that was checked with 
great difficulty. She did well for a year when owing 

2Cushing and Bailey. ‘Tumors arising from the blood vessels of the 


brain. Angiomatous malformations and hemangioblastomas. C. C. 
Thomas, Springfield, Ill., 1928. (Case XXIV) 
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lig. 19. Byrom Bramwell’s classical example of a large Sylvian fissure meningioma (then 
called sarcoma) found at autopsy. A points to the center of the adherent disc of dura mater. 


to a return of symptoms the cerebellum was again 
exposed in August, 1926, and the cyst evacuated, 
but the tumor nodule had doubled in size and efforts 
to deal with it again led to alarming hemorrhage. 
The relief afforded by this second operation lasted 
for only six months and though under ordinary cir- 
cumstances the case would have been regarded as 
surgically hopeless, Dr. Bovie felt that we might 
conceivably slowly carbonize a lesion of this type, 
and the chance was taken. The growth as shown by 
the operative sketches in the article referred to had 
by this time (March 19, 1927) come completely to 
fill the central portion of the posterior fossa. 

It was found by spraying the highly vascular 
surface of the tumor with the coagulating current, 
the ball clectrode being used for the purpose, that 
the surface could be shrunken and charred as the 
cerebellum was gradually brushed away from it, 
no physiological effects being produced. By this 
method, what represented possibly the outer half of 
the lesion was gradually brought into view and 
coagulated. The central portion of the exposed 
growth was then partly scalloped, but such a degree 
of bleeding soon began to occur from the raw cavity 
that it was necessary to take muscle from the 
patient’s leg for purposes of implantation before it 
could be controlled. The headward portion of the 
lesion was finally tilted out sufficiently to permit 
cerebrospinal fluid to escape from the dilated iter; 
and as the patient had by this time begun to complain 
of the discomforts of her position on the table, the 
flaps were replaced and closed in the usual detail 
after what had been over a five-hour session. 

We were at this time unaware of what effect the 
heat engendered by this long process of coagulation 
might have upon the medulla. Nor did we know 
how well the large eschar which was left behind 
would be tolerated by the enveloping tissue. Our 
apprehensions on these scores happily were un- 


grounded; she made an immediate excellent recovery 
and showed no signs of reaction. At the end of a 
week’s time, fearing to wait longer lest we should be 
unable to unfold the tissues easily, the tumor was 
again exposed, this time under ether anesthesia; 
and after the remainder of its surface had been treat- 
edin the same fashion as before, it was possible to tilt 
outward the charred mass, thereby exposing the 
full length of the dilated and naked floor of the fourth 
ventricle. The base of the tumor was then clamped 
off, dehydrated, and removed from its attachment 
just above the calamus scriptorius (Fig. 26). The 
patient made an excellent recovery from her anezs- 
thetic and passed a good night; but early the next 
morning she began to have some respiratory difficul- 
ties from which she succumbed on the morning of 
March 28. 


In this case we had made a desperate throw 
and failed, whether from poor judgment or 
inexperience need not be discussed. Had the 
same methods been employed when the tumor 
was smaller, the operation might well enough 
have been carried through to a successful issue. 
This we have had the good fortune to demon- 
strate in a more recent case. As was explained 
in our monograph on the subject of these 
blood-vessel tumors, the true hamangioblas- 
tomas are invariably found in the cere- 
bellum, some of them being cystic and some 
of them largely solid lesions. And a month 
after the fatal operation described we had 
made sufficient progress to encourage us to send 
for an old patient known to harbor one of 
these formidable lesions of the latter type. 
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Fig. 20. Case 6. The clustered scallops so far as they were preserved that were exca- 
vated from the heart of the tumor (cf. Fig. 21) before its collapse permitted removal 


(weight 58.5 grams). 


CasE 8. The patient’s history (Surgical No. 
28582) occurs as Case 21 in our monograph on the 
blood-vessel tumors, and it will suffice to say here 
that she had first been operated upon for an emer- 
gency cerebellar syndrome in 1923, the tumor not 
being brought to view. She had pulmonary tuber- 
culosis, and a cerebellar tuberculoma was suspected. 

As a result of the decompression she did well for 
nearly three years. In July of 1926 at a secondary 
exploration, a huge, unmistakable hamangioma oc- 
cupying the larger part of the right cerebellar fossa 
was exposed. Because of its vascularity, it was not 
even possible to remove a fragment of the lesion for 
histological verification. From this operation she 
had received but little if any benefit and aware that 
she was rapidly losing ground she was encouraged to 
return. 

At the third operation on April 19, 1927, under 
local anesthesia and in spite of her highly advanced 
cerebellar symptoms, the desperate procedure of 
slowly attacking the huge angiomatous growth by 
the process of desiccation and coagulation was suc- 
cessfully carried through in a seven-hour session 
with three transfusions in course. 

She made all-told a satisfactory surgical recovery, 
and had it not been for her by this time advancing 


pulmonary tuberculosis the prognosis would have 
been favorable. She died at her home from some 
obscure cause without autopsy seven months later. 


Two other patients with a growth of pre- 
cisely this same formidable sort have since 
been seen through with better success: one 
of them a young boy whose tumor had been 
previously exposed and considered inoperable; 
the other an adult in whom the vascular 
growth was successfully and radically at- 
tacked by dehydration methods on its first 
exposure. 

We had hoped that the angiomatous mal- 
formations, a discussion of which comprised 
the first part of our aforementioned mono- 
graph, might be similarly attacked by 
electro-surgical methods, but in the single 
case in which the attempt was made we had 
the misfortune to “‘spark”’ through one of the 
superficial vessels of the aneurysmal lesion 
thereby causing troublesome bleeding. With- 
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Vig. 21. Case 6. The outer surface of the thoroughly gutted tumor to which 
at one margin the flap of adherent dura is still attached (weight 70 grams). 





Fig. 22. Case 6. The intact inner surface of the tumor shell that lay in 
the widely expanded Sylvian pocket. 
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Figs. 23-24. Case 6. 


out further experience it is impossible to tell 
whether vascular malformations of this nature 
can be effectively attacked. We have found 
experimentally, however, that vessels of 
considerable size may be sealed by compres- 
sion with the ball electrode and the employ- 
ment of a slowly coagulating current. All of 
this needs very careful further study. 
Cerebral Gliomas. Our early electro-surgical 
experiences as already stated were largely 
restricted to the development of the methods 
of treating the meningiomas in the manner 
described, and our first essays to deal with the 
tumors composed of elements of the nervous 
system were unsatisfactory. However, what 
we might some day learn to do was fore- 
shadowed by an occasional experience like the 
following in which the exposed surface of the 
lesion lay uncovered in the wall of a large cyst. 


CasE 9. The patient (Surgical No. 28547), a young 
man seventeen years of age, had been previously 
operated upon in June, 1924. At that time he 
presented unmistakable symptoms of a left tem- 
poral lobe lesion and at the operation a massive 
subcortical glioma of a comparatively benign type 
(astrocytoma) was, for the day, radically attacked 
and in large part removed though because of bleed- 


The patient on her discharge showing slight residual right 
facial palsy which soon disappeared. 


ing a visible portion of the tumor in the depth of 
the lobe was left behind. The flap was replaced 
leaving a subtemporal defect. 

The patient made an excellent recovery and had 
been steadily at work as a farm-hand until a month 
before his re-admission at which time the sub- 
temporal decompression began slightly to protrude 
and some of his former symptoms to return. He 
reported this fact and was requested to re-enter the 
hospital for examination. 

He proved to be in such excellent physical con- 
dition that under ordinary circumstances one would 
have felt inclined to advise delay, for in spite of an 
occasional headache he was well able to continue 
earning his livelihood. 

At the operation on A pril 14, 1927, on once more 
reflecting the old bone flap under local anesthesia, a 
huge temporal lobe cyst containing at least three 
hundred cubic centimeters of xanthochromic fluid 
was encountered and evacuated. With the cutting 
current a long incision was then made quite blood- 
lessly through the overlying fibrotic tissues at the 
site of the old decompression. In the floor of the 
widely opened cyst was seen a solid mass of re- 
current tumor the size of a hen’s egg. This large 
mural tumor was removed in two large fragments 
(Fig. 27) with extraordinary ease by the aid of the 
dehydrating current. The growth appeared to lie in 
the fork of the dislocated ventricle which was 
widely opened in the process of its removal. The 
tissues actually melted away miraculously before 
the sparking point in a manner that would not have 
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Fig. 25. Showing the characteristic scallops of tissue and the residual shell of a meningioma (Surgical No. 
28598) arising from the sphenoidal ridge in the deep Sylvian region. 


been possible by ordinary methods of tissue division. 
The boy made a prompt and excellent recovery 
(Figs. 28-29), a few taps of the subtemporal region 
having been required because of the accumulation 
of cerebrospinal fluid due to the opened ventricle." 


This happens to have been the first case 
in which a wooden table and wooden spatul 
were employed, and the avoidance of any 
discomforts or physiological reactions was 
ascribed to theseaccessories. Their importance 
was unduly emphasized, as we now know, 
but under the encouragement of this expe- 
rience we began gradually to gain confidence 
in attacking cerebral gliomas of varied sorts 
and in time learned with properly modified 
currents how to make transcortical incisions 
with comparative bloodlessness and without 
getting the electrode “gummed” with tissue 
in the process. As a result of this we have 
become even more radical than heretofore in 

1In other cases of this sort when the wall of the lateral ventricle has 
been widely opened by such a procedure, the exposed choroid plexus 


has been removed, a procedure which is greatly facilitated by electrical 
dissection. 


the removal of these tumors for the former 
methods of block dissection were apt not 
only to be somewhat messy and bloody, but 
there was always the likelihood of inoculating 
the raw tissue with viable tumor cells—a 
risk greatly lessened when electrical methods 
of dissection are used. The details of pro- 
cedures of this type need hardly be gone into 
for they differ greatly from case to case and 
they are unquestionably capable of vast im- 
provement in technique, which will doubtless 
come to be perfected given time and experience. 

It may suffice to say that the removal of 
glioma-containing lobes of the brain (frontal, 
temporal, or occipital) may be enormously 
facilitated by electro-surgical manipulation, 
and should one apprehend that the nervous 
tissues lining the raw cavity still contain 
tumor or have been infected by implantation 
of tumor cells, as a last step in the lobectomy 
the raw surface may be gone over by the loop 
and as many additional thin layers of tissue 
be scalloped out as may seem necessary. 
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Cerebellar Gliomas. Gliomas which arise 
from or involve the roof of the fourth ven- 
tricle are very common lesions particularly 
in childhood, as the writer has elsewhere 
taken pains to point out.! 

Even before we began to employ electro- 
surgical methods of operating, we had begun 
radically to attack these tumors and many 
of them had been successfully removed, the 
ultimate prognosis varying in accordance with 
the pathological nature of the lesion, whether 
a highly malignant medulloblastoma, a less 
malignant ependymoma, or a relatively benign 
astrocytoma. It is perhaps incorrect to speak 
of them as fourth ventricle tumors rather than 
as tumors of the vermis, though in their 
removal as was described above in connection 
with Case 7, the widened ventricle is usually 
laid bare from the distended iter to the 
calamus. 

The operations are time-consuming, tech- 
nically difficult, and demand full bilateral 


exposure of the cerebellum oftentimes with 


removal of the laminz of the atlas. It is 
impossible to carry out the necessary manip- 
ulations through the single vertical or 
transverse incisions that have recently come 
to be advocated for cerebellar operations. ‘The 
crux of the enucleation lies in the control of 
bleeding from the choroidal branches of the 
posterior cerebellar arteries in the tonsillar 
region adjacent to the calamus, for it is from 
this source that these median tumors appear 
to receive their main blood supply. Should 
one of these vessels fail to be clipped or 
coagulated before its division, it is often most 
difficult to secure the bleeding point, and 
interstitial bleeding in this region is attended 
with great danger. 

The posterior end of many of these tumors 
lies exposed between the tonsils so soon as the 
cisternal arachnoid is opened. Others are 
only exposed by drawing the tonsils up out 
of the foramen and separating them so as to 
bring the calamus and triangle of Magendie 
into view. Still others are not visible on the 
surface, but their presence is betrayed by an 
unnatural prominence or widening of the 
uvula. Under these circumstances the elec- 


‘The intracranial tumors of preadolescence. Am. J. Dis. Child.’ 
April 1927, xxiii, 551-584. 
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Fig. 26. Case 7. The remains of a large capillary 
hemangioblastoma of the fourth ventricle charred and 
shrunken by electro-desiccation before its removal at a 
second session with fatality from pneumonia. 


tro-surgical methods can be effectively uti- 
lized in place of the scalpel or blunt dissector 
in making the long median incision through 
the vermis down to the tumor which, even 
when large, often lies at a surprising depth. 

When the surface of the growth has been 
well exposed by brushing each of the divided 
cerebellar hemispheres to the side, it may be 
primarily excavated in various ways depend- 
ing largely upon its consistency. When it is 
too soft to be handled, as is true of most of 
the medulloblastomas, the sucker must be 
largely resorted to; but even under these 
unfavorable circumstances electrical methods 
are constantly called for to control bleeding 
points, more particularly as one approaches 
the vascular stalk of the tumor in the region 
of the calamus. 

These operations for fourth ventricle tu- 
mors are relatively common ones, there 
having been thirty-five examples verified dur- 
ing the past two years,” few, however, of such 
seriousness as that for the fourth ventricle 
hemangioma (Case 7) described above. One 
or two of the cases in which the electro- 


*The figures are approximately as follows: out of five hundred for- 
ty-seven operations for tumor during the twenty-four months, exactly 
four hundred tumors were surgically verified or reverified. Of these, ap- 
proximately three hundred were cerebral tumors and about one hun- 
dred cerebellar tumors (including acoustic neurinomas), thirty-five 
of them having been fourth ventricle tumors, the great majority occur- 
ring in children. 





774 SURGERY, GYNECOLOGY AND OBSTETRICS 





4 5 6 7 8 ) 


ig. 27. Case 9. Two large fragments of a fibrillary astrocytoma 


missible the impressions of the 
case at the time. 


“Of the extraordinary and revolu- 
tionizing experiences we have been 
having in the past month this case I 
think exceeds them all. 

“The child since her re-entry to the 
hospital after a former decompression 
with subsequent radiation has been so 
absolutely free from any evidences of 
tumor I had almost begun to feel that 
we had better postpone further inter- 
vention as unnecessary on the assump- 
tion that the tumor must have been 
absorbed by the X-ray. I had not the 
slightest suspicion that we were going 
to find a far larger tumor than was 
originally exposed. 

“T am not at all sure whether the 
tumor that was found is a hemangi 
oma after all; it may possibly be a me- 
dulloblastoma or indeed an astrocy 


which was electrically dissected from the crotch of the lateral ventricle toma. There was no evidence of the 


and which constituted the mural nodule of a large temporal lobe cyst. 


surgical adjunct was first employed may serve 
in illustration. 


Case to. The patient (Surgical No. 28604), a 
child eight years of age, was admitted on September 
27, 1926, with a choked disc of 5 diopters, second- 
ary hydrocephalus, and a full-blown cerebellar syn- 
drome so advanced that an operation was performed 
without the customary delay for detailed study. 
During the course of the usual exploration under 
local anesthesia with a ventricular puncture to di- 
minish venous stasis, a highly vascular median tumor 
was exposed. It was thought to be a hamangioma 
and was considered to be inoperable. A small frag- 
ment of tissue removed for verification, proved subse- 
quently to be too greatly infiltrated to determine the 
histological type of lesion. She was nevertheless 
given a series of X-ray treatments and did extremely 
well for the next six months during which she re- 
mained free from symptoms. 

Her mother reported in April, 1927 that she had 
begun again to have occasional attacks of morning 
vomiting, and in the hope that the tumor might 
possibly be removed by electrical methods and 
believing that it would be better not to delay until 
the beneficial effect of the decompression had been 
wholly lost, the child was readmitted for a secondary 
operation. 

The clinical history contains the following 
note which was dictated immediately after 
the operation on April 21, 1927, when the 
sketches (Fig. 30) were made and the steps 
of the procedure fully described. It tells more 
vividly than would now be possible or per- 


great vascularity which caused us to 
cut short the primary operation and 
which may possibly have been due solely to stasis. 

“Even so, without the electrical devices I probably 
would not have done more than to give this growth 
a partial removal by suction and probably would 
never have gotten it very fully in view, particularly 
in the neighborhood of its lower pole, for here the 
attachments were dense and vascular and bled at a 
touch, but they simply melted away before the 
dehydrating current. 

“So far as I could see, for the first time one of 
these fourth ventricle tumors was removed intact 
without leaving behind even a suspicious tag of 
tissue. In the process a new manceuvre was em- 
ployed in that the growth, after being freed as 
effectively as possible on the near side well up under 
the tentorium, was then pressed to the opposite 
side by the wooden spatula. The lateral wall of 
the dilated ventricle, thus put on the stretch, was 
then electrically opened by a bloodless incision the 
full 6 centimeter length of the ventricle. This made 
it possible for the tumor to be tilted out until the 
opposite wall, as shown in the sketch (Fig. 30), was 
in its turn similarly divided, thereby permitting the 
growth to be lifted out in its entirety (Fig. 31). 

“There is one important point which should be 
mentioned in that the dehydrating current proved 
distinctly a better method of separating the growth 
from the adjacent cerebellum than the ordinary 
method of brushing it away, for, owing I presume to 
their relatively greater content of water, the ner- 
vous tissues melted away before the sparking cur- 
rent, leaving the surface of the growth cleanly 
exposed. In the customary procedure of dissecting 
the brain from a lesion of this sort, one is likely 
sometimes to get more deeply into brain than is 
desirable or, on the contrary, and what is still 








g 
of 
al 
pe 


al 





QO wm Ce Ce Ce We om ie 


7,7 oe San 


ly 
ig 
ly 


ill 





CUSHING AND BOVIE: ELECTRO-SURGERY IN INTRACRANIAL TUMORS — 775 


worse, occasionally to 
break through the sur- 
face of the tumor.” 


This brief prelimi- 
nary statement, as it 
occurs in the record, 
tells about as much as 
does the detailed ac- 
count of theoperation 
that follows it, apart 
from the fact that it 
dismisses with slight 
reference the difficul- 
ties of re-exposing the 
growth because of the 
dense adhesions due 
to the old operation, 
in the separation of 
which the cutting cur- 
rent proved infinitely 
superior to the scalpel. 
Nor does it mention 
the fact that the vas- 
cular surface of the 





Figs. 28-29. Case 9. The patient 14 days after operation for a recurrent temporal lobe 
tumor, showing fullness of subtemporal region due to temporary tendency of cerebrospinal 


growth was sprayed fluid to accumulate because of the widely opened ventricle. 


and shrunken with the 

damped dehydrating current as it was grad- 
ually brought to view. The tumor proved to 
be an astrocytoma composed mainly of proto- 
plasmic elements which gives the case (Figs. 
32-34) a most favorable prognosis. 

When these fourth ventricle astrocytomas 
are accompanied by a cyst, the problem is 
greatly simplified, particularly if the cyst 
lies superficial to the mural nodule so that 
it lies fully exposed. Examples of the manner 
in which these lesions may be dealt with 
under these favorable circumstances are 
shown in the accompanying sketches: one 
(Fig. 35) shows a comparatively small 
mesially placed nodule attached to the roof 
of the ventricle; the other (Fig. 36) shows a 
larger mural tumor which was laterally 
placed in the right hemisphere. 

In past years surgeons were apt to con- 
gratulate themselves on the mere evacuation 
of a gliomatous cyst, which of course leads to 
an immediate brilliant operative result. But 
painful experience has shown that the cyst 
is not an evidence of degeneration of a lesion 
and that somewhere in its wall lies a tumor 


nodule from the surface of which the xan- 
thochromic fluid exudes and in time the tumor, 
unless it is removed, may come wholly to 
replace the former cyst. Under these cir- 
cumstances its total removal at subsequent 
operations becomes increasingly difficult with 
each attempt because of the tissue adhesions 
which form. I have under continued obser- 
vation a patient who as a lad of nine years was 
first operated upon in 1907 when I jubilantly 
enucleated a cerebellar cyst. Since then he 
has grown to young manhood, but in the 
intervening twenty years, owing to recurring 
symptoms due to the progress of his slowly 
infiltrative astrocytoma, he has been, sub- 
jected to six operations until there is little 
of his cerebellum remaining. Had the nature 
of the process been appreciated in 1907 it 
might even at that early day have been 
removed at a primary session, and both 
patient and surgeon been spared much trib- 
ulation. 

When these fourth ventricle astrocytomas 
are found at their first exposure to be un- 
accompanied by cysts, the problem is quite 
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Fig. 30. Case 10. From postoperative sketch showing on an 
oblique view the final step of electrically separating the line of 
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Fig. 31. Case 10. The shrunken nodule of 
fourth ventricle tumor after fixation. 


attachment of the dislodged tumor along the right side of the ven- 


tricle. (Reduced %.) 


another one. It is rare that they can be 
removed in their entirety as in the operation 
on Case 10 that has been recorded in detail. 
It is usually necessary partly to excavate the 
tumor before it can be brushed away from 
the cerebellar hemispheres without producing 
undue contusion; and so far as_ possible 
during the manipulation of the tumor, pres- 
sure upon it must be avoided because of its 
position over the medulla, the respiratory 
mechanism, in many cases already compro- 
mised, being easily upset. 

An example of one of these solid tumors 
which happened to be an unusually firm 
medulloblastoma but which on May 17, 
1927, had been thus treated by primary 
electrical excavation before removal is shown 
in the accompanying photograph (Fig. 37), 
and the operative sketches (Fig. 38) give some 
of the stages of its removal. In the case 
shown in Figure 39, the tissue was electrically 
split and its two halves removed in success- 
ive stages. On other occasions it may be 


found difficult or impossible to remove the 
posterior portion of the lesion owing to its 


dense attachment to the region of the cala- 
mus. An example of this is shown in Figure 
40; the removal of the residual nodule was 
given up as too hazardous. 

The general run of soft medulloblastomas 
that occupy this same region are less suitable 
for electrical scalloping and are most effect- 
ively attacked by suction. The technical 
problems necessarily differ considerably from 
case to case and each tumor has to be sur- 
gically manipulated according to its peculiar- 
ities. Fourth ventricle tumors are alike 
merely in the fact that the chief point of 
particular danger lies, as may be re-empha- 
sized, in the method of controlling the chief 
vascular attachments which lie alongside the 
calamus, for which purpose electrical coagu- 
lation is more likely to be effective than the 
employment of clips. 

The Acoustic Tumors. Because of their 
characteristic symptomatology the acoustic 
neurinomas are possibly the most easily 
recognized of any intracranial tumors. More- 
over they are inherently benign lesions. And 
yet from a technical standpoint, particularly 
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Figs. 32-34. Case 10. Patient May 20, 1927 at time of discharge. The bald patch was due to the former radiation 
which so far as known is ineffective for astrocytomas. 


when they have attained a large size, they 
offer greater difficulties than almost any other 
tumor with which the neurosurgeon is obliged 
to deal. Though the usual run of these 
patients came to operation during the first 
few months when we were grounding our- 
selves in the first principles of electro-sur- 
gery, difficulties were experienced owing to 
the spread of the current to the nerves 
enveloping the tumor, physiological responses 
being produced which were most disturbing 
to the patient. Consequently about all that 
the electrical adjunct could be used for was 
as a purely supplementary measure for 
coagulating dural margins and possibly for 
making the primary incision into the tumor 
and sealing some of its surface vessels. 
However, during the past six months we 
have come to modify our traditional method of 
exposing these awkwardly accessible growths, 
and as a matter of fact we were forced into 
the manceuvre owing to the urgent postopera- 
tive complication in the case to be described. 
CasE 11. The patient (Surgical No. 30497), a 
foreigner, was admitted with an advanced cere- 
bellopontile syndrome. On account of marked men- 
tal changes he was wholly uncooperative. He was 
bedridden because of his ataxia, nearly blind from 
secondary atrophy, and there was extreme dys- 


phagia. The operation had to be begun under ether 
narcosis which he took badly. His respiratory 
embarrassment was such that in spite of a ventricular 
puncture there was sufficient stasis to cause undue 
loss of blood. 

The tumor, a large one, was finally well enough 
exposed to permit of a partial intracapsular enu- 
cleation, a slow process as the growth was firm and 
vascular. Owing to the patient’s condition it 
was necessary to withdraw without having accom- 
plished much more than a decompression. The 
wound was closed none too easily and, as is custo- 
mary, the patient was left face-down on the table 
to await the full recovery from the anwsthetic. This 
he failed satisfactorily to do. Gradually respiration 
became still more embarrassed with increasing 
cyanosis, a falling blood pressure and rising pulse 
rate. It was evident, if life were to be saved, that the 
desperate chance would have to be taken of re-open- 
ing the wound—always a most disheartening 
procedure. 

Preparations for resuming the operation were 
made, and the carefully closed wound was reopened. 
The evident cause of the compression was a swollen, 
oedematous, and infiltrated cerebellar hemisphere 
overlying the growth, for on its release the patient’s 
respiration and color almost immediately improved. 
There was nothing for it but to remove a large 
crescent of the hemisphere. This was accomplished 
with amazing ease and quite bloodlessly with the 
dehydrating current. The tumor, which previously 
had been awkwardly exposed under the margin of 
the retracted hemisphere, then lay fully bared to 
view. It was radically excavated with the loop- 
electrode until its capsule could be so fully collapsed 
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Vig. 35. Operative sketch (Surgical No. 30509) showing: /, the primary incision through widened uvula to outer surface 
of cyst; //, the opened cyst showing thin roof of ventricle on which lies a flat mural nodule; J//, loop being used for 
cutting last attachment of nodule to ventricular roof after its dislocation outward. 


that the anterior portion of the growth, which was 
wedged alongside the pons in the tentorial opening, 
could be released. 

Though the loss of blood had been considerable 
and though the two operations had consumed over 
five hours, the patient beganimmediately to improve, 
and a month later he was able to walk out of the 
hospital in unusually good condition for the victim 
of an acoustic tumor that had attained such a 
large size. 


What was particularly unexpected in this 
man’s case was the fact that the postopera- 
tive cerebellar symptoms were, if anything, 
less marked than one usually sees in com- 
parable cases when the cerebellar hemisphere 
has merely been retracted and left in place. 
We had fully anticipated that the removal of 
what must have amounted to practically the 
lower third of the hemisphere would leave the 
corresponding leg and arm so ataxic that they 
would be practically useless. 

Since this illuminating experience we have 
adopted this method as a preliminary step in 
exposing other acoustic tumors (Fig. 41) and 
have not only been able thereby to get a far 
better primary view of the lesion but have 
come to feel that in advanced cases a partial 
cerebellar extirpation is, in the long run, less 
likely to accentuate pre-existing ataxia than 
did the inevitable contusion of the lobe that 
was formerly produced by the method of 
retraction. 





How far one may go with the adoption of 
this principle of removing the uninvolved 
shelf of brain that overlies a tumor rather 
than merely retracting it or incising through 
it down to the surface of the tumor with 
subsequent separation of the incised edges, 
remains to be seen. The temptation will be 
great to extend the principle in regions where 
cortex registers no important function now that 
the excision of tissue is so greatly facilitated 
by electro-desiccation. And the same thing 
applies as well to lobectomies for the mass 
extirpation of gliomas—-a principle which 
should of course not be carried too far. 
The mere prolongation of life unless it can 
be made better worth living is not an accom- 
plishment for the surgeon to pride himself 
upon, as has often been emphasized. 


As Dr. Bovie’s preliminary note was written 
in May, 1927, it has seemed appropriate to 
restrict the case reports in this paper, so far 
as possible, to an account of our early ex- 
periences which had begun to accumulate 
during the spring of that year. In all of these 
operations the active electrode was used 
while attached to the hand-made pistol-grip 
which he had devised and carved out of 
bakelite (Fig. 42), the current being “shot” 
by the surgeon. Meanwhile a second person, 
Dr. Bovie himself in those instructive days, 








of 
gr 
to 
sO 
th 
Bu 
qu 
moa 
tog 
an 
nec 
inst 
pla 
I 
and 
surs 
mec 
deli 
the 
the 
piste 
an ji 
is ¢ 
atte! 
inser 
preci 
have 
Switc 








CUSHING AND BOVIE: 





Ss 6 7 8 9 "0 i 


Fig. 37. An unusually firm medulloblastoma of fourth 
ventricle (Surgical No. 28754) removed after: primary 
excavation by scalloping to reduce the size of the lesion. 


controlled the switchboard and modified the 
character of the current in ways he thought 
appropriate to the surgeon’s particular needs 
of the moment. 

We had originally discussed the possibility 
of having keys on the handle of the pistol- 
grip which would enable the surgeon himself 
to change and modify the currents employed 
so that an operator at the switchboard of 
the apparatus would no longer be required. 
But as a matter of fact, we have tended in 
quite the other direction. For we have come 
more and more to dispense with the pistol al- 
together and to use the electrode as a pencil, 
and this for reasons to be explained has made it 
necessary to take on an additional assistant 
instead of eliminating one as we originally 
planned to do. 

For gross work the pistol does well enough 
and it is of course a great convenience for the 
surgeon to have the current under the im- 
mediate control of his trigger finger. But for 
delicate dissection in dangerous places, around 
the optic nerves and chiasm, for example, 
the movement of the electrode with the 
pistol in hand, compared to the movement of 
an instrument held in the fingers like a pencil, 
is exceedingly awkward. One need only 
attempt to write his signature with a pencil 
inserted in the muzzle of a revolver to ap- 
preciate the difference. We consequently 
have been obliged to take recourse to a foot 
switch, which has been supplied with the 
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Fig. 38. Operative sketches (reduced ™%) to show steps 
in the electro-surgical removal of a solid fourth ventricle 
tumor (Surgical No. 28754): J, shows appearance at 
primary exposure; J/, after splitting the vermis and re- 
moval of primary scallop; J//, the partly scalloped tumor 
being dislodged; 7V, the bed of tumor with widely opened 
ventricle after removal of its roof together with tumor. 


newer models of the apparatus, or, better 
still, to have an extra assistant cleaned up 
who not only holds the pencil when not in use 
but who often plays a far less passive rdle than 
this as may be explained. 

On one occasion (on April 26, 1927, to be 
exact), a large right frontal glioma of a 
somewhat unusual type was exposed and 
attacked by electrical methods. In this pro- 
cess which necessitated the removal of the 
larger part of the lobe and the laying bare of 
the anterior falx, an unusual number of 
vessels were encountered; and since the 
operator’s left hand was engaged in careful 
retraction of the brain while the right was 
holding the pistol, the coagulation of these 
vessels, though they were plainly brought to 
view, was difficult to compass. The need was 
felt for some sort of a split pointed electrode 
that could be used for making incisions when 
closed and yet could be opened, in the fashion 
of the usual duck-billed forceps, so as to pick 











Mid section 


lig. 39 Operative sketch (reduced 4%) of a solid fourth 
ventricle tumor, the two halves of which were removed at 
separate sessions (Surgical No. 30945). In this case the 
situation of the tumor would have been betrayed by the 
bulging uvula even had its lower pole not been brought 
to view by separating the tonsils. 


up a bleeding point for purposes of coagulation. 
Dr. Bovie promptly acted on this sugges- 
tion and constructed an ingenious instrument 
for the purpose that could be controlled 
with the thumb while the pistol grip was 
being held. 

Meanwhile, however, we had hit upon a 
more practical method of accomplishing the 
same end though it necessitated having an 
additional assistant who intermediated be- 
tween the surgeon and the operator of the 
machine, and to whom the pistol could be 
handed when not in use instead of its being 
hung on the rack which had originally been 
devised for the purpose. In this way the 
surgeon’s operating hand or hands might be 
quickly freed so that an exposed vessel 
could be picked up by the long, smooth- 
bladed, and slender dissecting forceps along 
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Fig. 40. Operative sketch (Surgical No. 32102) show 
ing: J, a fibrillary astrocytoma projecting through the 
foramen magnum necessitating removal of the arch of 
the atlas; upper extension of tumor shown in J/, un- 
suspected until electrical incision through vermis; in /// 
is shown the remaining adherent and irremovable posterior 
end of tumor after removal of lesion by scalloping. (Re- 
duced 2/,.) 
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Fig. 41. To illustrate the procedure described in the text of uncapping an acoustic tumor by 
electrically excising a generous portion of the overlying cerebellar hemisphere. 


which the intermediary assistant could then 
“shoot” the current after bringing the 
active electrode, which he was holding, into 
gentle contact with the end of the forceps. 

For an operation which at best requires 
many assistants, to have two more thus 
crowded in, not to mention a cumbersome 
piece of apparatus, seems a needless expendi- 
ture of personnel as well as of space; but it is 
difficult to see how this can be well avoided 
if advantage is to be taken of the very 
important rdle these extra hands may be 
called upon to play in an emergency. 

One hesitates to make suggestions to others 
who will come to, or have already begun to, 
employ electro-surgical methods for tumor 
removal. Novel manceuvres will doubtless be 
hit upon by them that have not yet occurred 


to us. There are a few things, however, 
from our own experience to which attention 
may be called. A suction apparatus with a 
long bent glass nozzle (not a metal one as 
seems to be commonly used) has long since 
come to be an almost indispensable part of our 
neurosurgical equipment. For though it is 
not a fool-proof instrument and may do 
damage in awkward hands, it is useful in 
many ways: it serves as a means of keeping 
the wound free of blood and irrigating fluids 
so that sponging is no longer employed; it 
serves as a means of sucking out the bulk of 
the softer tumors; and nowadays in connec- 
tion with electro-surgery, since the active 
electrode cannot be used in a bloody field, it 
serves to keep dry the point at which the 
current is to be applied. Even should a 
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Vig. 42. The original hand-made model of the pistol-grip with pencil attached 
and a cluster of terminal electrodes of various types. 


vessel of considerable size, too large to be 
sealed by the dehydrating current, happen to 
be divided in the process of incising the brain 
or of scalloping a tumor, it can, without 
flooding the wound, be allowed to“play direct- 
ly into the sucker while the point is picked 
up by the forceps down which the current 
is allowed to pass in the manner described. 

A beginner, if his experience coincides with 
ours, will often have difficulty in regulating 
the current so as to seal the bleeding point 
properly without so damaging it as to start 
bleeding afresh. At times when too strong a 
current is used to coagulate a naked vein of 
considerable size, the steam caused by the 
dehydration may actually lead to an explo- 
sive rupture of the vessel wall. Until we 
learned largely to overcome these difficulties, 
we continued to place reliance, as of old, on 
silver clips and though for the control of the 
larger vessels clips cannot be wholly super- 
seded, they are used less and less frequently 
and the current more and more for hemosta- 
sis. Even a fairly large artery may be effect- 
ively occluded without risk of opening into its 
lumen, provided some tissue is picked up by 


the forceps on each side of the vessel and 
included in the dehydration process. 

There are times when solid tumors of the 
meningioma type (cf. Case 3) may be in 
themselves so highly vascular that when they 
are scalloped with the loop, even with a 
highly damped cutting current, bleeding 
from the base of the furrow may be serious. 
And if this process has to be repeated over 
and over again without waiting to control the 
bleeding after each scallop is removed, the 
patient will shortly have become too ex- 
sanguinated to permit further progress. 

We have recently been dealing with a huge 
deep-seated meningioma of angioblastic type, 
with an audible bruit, that required three 
separate stages before the shell of the tumor 
could finally be collapsed and dislodged 
(Fig. 43). The growth, which was approxi- 
mately a 150-gram lesion, lay deep in the left 
temporal fossa and was exposed by electri- 
cally excising the oval disc of temporal lobe 
that overlay it. In spite of a superficial 
preliminary treatment of the surface with 
a coagulating spray, when the growth came 
to be scalloped with a damped dehydrating 
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lig. 43. ‘To illustrate the successive stages of the electro-surgical removal of a large 
vascular meningioma occupying the temporal fossa and arising from the tentorium, After 
the primary uncapping of the lesion by electrical removal of the oval disc of overlying 
cortex, and after brushing the vascular surface of the exposed tumor with a ball electrode 
and coagulating spray, the sketch JJ shows the primary scallop in process of removal; 
III shows the condition at the end of the first session; JV, at the end of the second ses 
sion, The shell of the tumor was finally removed at a third session (Surgical No. 32127). 


current (Fig. 43, 11), it was necessary ow- 
ing to excessive bleeding to keep the raw 
groove, from which each piece of tissue had 
been looped out, clean by suction and to 
shift from the loop to a ball electrode and 
from the cutting to the coagulating current 
before the surface could be sufficiently dried 
safely to permit the removal of the next 
fragment. Finally it was found that if the 
scallop of tissue was allowed to remain in its 
bed for a time or was held in place by the 
slight pressure of a cotton pledget, it could 
be removed shortly with practically no 
bleeding. 

There is no gainsaying that the employ- 
ment of the Bovie unit or any other form of 


current generator as an aid to the removal of 
a brain tumor adds a complication to an al- 
ready highly complicated procedure. Yet in 
making a review of the early histories for 
purposes of this present communication, | 
find it expressly stated over and over again 
that the particular procedure in question, 
though an extremely prolonged and arduous 
performance, was one which without the 
electro-surgical adjunct would have been 
impossible to carry through to a safe con- 
clusion. 

During the two years that have elapsed since 
we hesitatingly began to employ the currents 
in cranio-cerebral surgery, five hundred and 
forty-seven operations for tumor have been 
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performed. ‘Vhough for some of these opera 
tions the electrical methods were not essential, 
there were few of them, even when no tumor 
was found, in which they could not advantage 
ously be employed. The currents are useful 
even for such trifles as brushing the surface of 
the dura with the ball electrode in order to 
seal the torn meningeal veins from which per- 
sistent oozing may sometimes try one’s pa- 
tience, or similarly for checking the persist- 
ently oozing points on the under surface of the 
reflected bone before its replacement, or for 
coagulating some refractory vessel on the in- 
cised dural margin. ‘To be sure, muscle im- 
plantation, bone wax, and silver clips have 
long been used for these several purposes and 
they cannot be wholly dispensed with even 
now, but on the whole electrical methods 
usually serve to accomplish the same ends 
more expeditiously. 


Nearly twenty years have passed since Pozzi 
announced to the Academy of Medicine in 
Paris a method for the cure of malignancy by 
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the action of sparks from the terminal of an 
Qudin resinator, a procedure termed ‘ful 
guration” as Dr. Bovie mentions in his intro 
ductory note. - Slowly and gradually this 
original procedure has been modified and 
extended until for the treatment chiefly of 
cutaneous lesions and of orificial malignancy, 
it has gained enthusiastic advocates. The 
possibilities of electro-desiccation and coagu- 
lation, nevertheless, have not as yet come to 
be sufficiently appreciated by the general 
surgeon who has been prone to regard what 
are called surgical endothermy or diathermy as 
merely refined methods of tissue cauterization. 

Surgery is a conservative art. It takes to 
novel methods reluctantly as an old dog to 
new tricks. It was slow to adopt the ligature; 
slow to adopt the principles of antisepsis; 
slow to adopt the fastidious technique and 
painstaking haemostasis that have largely put 
a stop to operating by the clock. It has been 
equally slow to adopt the principles of electro- 
surgery which, from a technical standpoint, 
are likely to be no less revolutionizing. 
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A STUDY OF UTERINE AND TUBAL DECIDUAL REACTION 
IN TUBAL PREGNANCY 


BASED ON THE HISTOLOGICAL EXAMINATION OF THE TUBES AND ENDOMETRIA 


OF Firry-THREE CASES 


OF Ecropic GESTATION ! 


By ALAN R. MORITZ, M.D., AND MARION DOUGLASS, M.D., CLeveLaANnp, Outo 


From the Departments of Pathology and Gynecology of the Western Reserve University School of 
Medicine and The Lakeside Hospital 


ANY modern writers have indicated 
either by implication or direct state- 
ment that they believe that the 

development of an extra-uterine pregnancy 
constantly produces a decidual reaction in the 
uterus which is similar to that associated 
with a normal pregnancy (Anspach, Aschoff, 
Graves, Herxheimer, Kaufmann, Williams, 
and others). 

Boehmerus in 1752 was the first to observe 
the formation of decidua in the uterus in a 
case of extra-uterine pregnancy, and his find- 
ing was corroborated a few years later by 
William Hunter. That this point soon be- 
came controversial is shown by Parry’s re- 
view of the subject of extra-uterine pregnancy 
in 1876. He stated that some investigators 
believed that decidua is always formed in the 
uterus, others that it is found in the gravid 
tube, while still others have reported the find- 
ing of both uterine and tubal decidua in cases 
of tubal gestation. Parry concluded that 
uterine decidua is formed constantly in cases 
of extra-uterine pregnancy and stated “the 
opinion of this astute observer (William 
Hunter) thus plainly expressed more. than a 
century since, may still be accepted as the 
truth and had others been equally careful 
in their investigations a great deal of useless 
discussion would have been avoided.” This 
apparently ended the controversy that so dis- 
tressed Parry. 

Strahan in a review of the subject in 1889 
wrote that it was then “universally admitted” 
that the endometrium undergoes development 
into true decidua in cases of tubal pregnancy. 
In his monograph on ectopic pregnancy 
(1921), Schumann disposed of this question 
by the following statement: “The influence of 
an impregnated or imbedded ovum wherever 
situated always brings about an evolution of 


the uterus to some degree with the develop- 
ment of a decidua vera in that organ.” 

Duguet observed that uterine decidua is 
not always found, but pointed out that it is 
usual for the uterine decidua to be desqua- 
mated during the profuse menses which so 
commonly occur previous to tubal rupture. 
Novak and TeLinde as well as Schumann ex- 
plained the absence of uterine decidua at the 
time of operation by the occurrence of fetal 
death sufficiently long before operation to 
permit desquamation of decidua and endo- 
metrial regeneration to occur. 

Since the whole matter is still in an un 
settled state, the study of the uterine cu- 
rettings and fallopian tubes in a series of 
cases of tubal pregnancy from the Gyneco 
logical Service at The Lakeside Hospital was 
undertaken in order to determine the fre- 
quency of the occurrence of uterine and tubal 
decidua in these cases as well as the frequency 
of vaginal bleeding and its relation to the 
state of the chorionic villi, endometrium, and 
embryo. 

Table I contains the data concerning the 
53 cases of tubal pregnancy here reported. 
Histological material for a study of the endo 
metrium was accessible in all cases, but the 
gravid tubes were not in every instance 
accessible for complete histological examina 
tion since in certain cases only the contents 
were sectioned. However, all of the cases here 
reported are of unquestionable tubal preg 
nancy. 

Only 8 of the 53 cases showed decidual for- 
mation in the endometrium (Fig. 1). The 
endometrium in 29 instances was in the rest- 
ing phase, while in 16 it showed varying de 
grees of cyclic hyperplasia. 

A study of the 45 cases having a non- 
decidual endometrium indicates that in a cer 
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TABLE I 


lube Vaginal bleeding 
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tain number of these, uterine decidua had 
never been formed during the course of the 
present pregnancy. 

In none of the 6 cases shown in Table II 
was there vaginal bleeding prior to operation 


Condition of chorionic villi 


SUMMARY OF FINDINGS IN FIFTY-THREE CASES STUDIED 


Condition of endometrium 
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*A well developed, perfectly preserved fetus was found at operation 


or decidual formation in the uterus. If uterine 
decidua had been formed, it should have been 
found at operation since there was no history 
of its desquamation. Neither was there any 
endometrial change (Fig. 2) that could be 
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lig. tr. No. 14692. Typical uterine decidua, in en- 
dometrium, showing Opitz’ ‘‘glands of pregnancy” in a 
case of ectopic pregnancy. 


_construed as involuting decidua or as retained 


degenerated decidua. We must conclude that 
uterine decidua had not formed in these 6 
cases. 

Tubal decidua was found in 26 cases 
(Table I). We do not mean to imply that 
tubal decidua was present only in 26 cases, 
because in several instances either a study 
only of the tubal contents was made or the 
diagnosis of pregnancy was made on the gross 
finding of a fetus. In a number of instances 
an adequate examination of the tube was not 
made and the study was limited to a few sec- 
tions. It is to be noted, however, that of the 
26 cases in which tubal decidua was found, 
endometrial decidua was present in only 5. 
It is therefore apparent that the development 
of tubal decidua is far more frequent than the 
development of uterine decidua in these cases 
of tubal pregnancy. Whatever stimulus regu- 
lates the formation and development of tubal 
decidua may reasonably be assumed to be 
responsible likewise for the formation of uter- 
ine decidua. It appears probable that in 
these 21 cases, uterine decidua had not de- 
veloped (Figs. 3, 4, and 5); if it had developed, 
it should still have been present. It does not 
seem logical that the uterine decidua would 
desquamate and the tubal decidua persist. 
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lig. 2. No. 17433. Resting endometrium found in a 
case with no history of vaginal bleeding prior to operation. 
Inasmuch as there was no history of bleeding or passage 
of decidual casts it seems likely that decidua in the uterus 
had not been formed. 


There were 4 cases in the series in which 
the fetus found at operation was in an excel- 
lent state of preservation or was living. Their 
importance is sufficient to justify a brief case 
presentation: 

CasE 1. No. 5190. Mrs. J., colored, 30 years of 
age, entered the hospital with a complaint of vaginal 
bleeding and lower abdominal cramps of 8 weeks’ 
duration. Her last menstrual period had been 12 
weeks prior to admission. At operation a well 
developed, approximately 2 month fetus was found 
attached to the ruptured right tube. The fetus 
showed no signs of postmortem change and, if not 
alive at the time of operation, had been dead only a 
very short period. The uterine curettings showed a 
well preserved, intact decidua. 

CasE 2. No. 14159. Mrs. B., colored, 39 years of 
age, entered the hospital with a complaint of vaginal 
bleeding of 4 weeks’ duration. She had missed two 
periods previous to the onset of the bleeding. At 
operation a 12-centimeter fetus was found attached 
to a recently ruptured right tube. There was no 
wrinkling or desiccation to indicate that the fetus 
had been dead any considerable time. The uterine 
curettings showed a resting endometrium. 

CasE 3. No. 14400. Mrs. H., colored, 31 years of 
age, entered the hospital complaining of cramp-like 
pains in the lower abdomen which had been present 
for a month. Her last menstrual period had begun 
6 weeks before her admission to the hospital and had 
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lig. 3. No. 17464. Resting endometrium representative 
of that found in 25 cases with uterine bleeding of from 1 to 
12 weeks’ duration. These cases suggest to us the neces- 
sity of finding some source of uterine bleeding other than 
the endometrium. 


regular. At operation a well preserved, 9 centimeter 
fetus was found attached to a ruptured left tube. 
The uterine curettings showed a resting endo- 
metrium. 

Case 4. No. 18189. Mrs. G., white, 30 years of 
age, entered the hospital complaining .of pain in the 
lower abdomen which had been present for 2 weeks 
prior to admission. Vaginal bleeding had been 
almost continuous during the past 8 weeks. At 
operation an unruptured left tube was found, in 
which there was an intact amniotic vesicle contain- 
ing a well preserved, apparently viable, 14 milli- 
meter embryo. A_ well developed endometrial 
decidua was observed in the uterine curettings. 


Only 2 of these 4 cases showed a decidual 
reaction in the uterus. The endometrium of 
Cases 2 and 3 was in a resting phase, although 
in the first a 12 centimeter and in the second 
a g centimeter, well preserved, apparently 
living fetus was found. These patients were 
between 3 and 4 months’ pregnant at the time 
of operation, but there was no evidence of 
uterine decidual formation. 

It is often impossible to say with certainty 
whether an embryo or fetus is alive when seen 
at operation. It is possible, however, to tell 
the difference between a fetus which has been 
dead for 4 weeks or more and one that is 
grossly normal. In each of these 4 cases, the 
fetus certainly had not been dead as long as 
the duration of the vaginal bleeding. It is 





Fig. 4. No. 12080. Decidual reaction within the tube 
showing chorionic villi and a portion of the tubal lumen. 
Figure 3 shows endometrium in resting stage of this case. 


seen that vaginal bleeding varying from 4 to 
12 weeks in duration had occurred prior to 
operation. Vaginal bleeding, therefore does 
not invariably indicate fetal death. 

Table I shows that in 46 of the 53 cases 
there was a history of vaginal bleeding vary- 
ing from 1 to 12 weeks in duration prior to 
operation. An attempt was made to establish 
some connection between the bleeding and 
either the condition of the endometrium or 
that of the gravid tube. Schumann states 
that so long as the life and growth of the ovum 
progresses without interference, there is no 
uterine bleeding and the development of this 
sign invariably predicates death of the em- 
bryo or at least beginning separation from the 
false decidua into which it has imbedded. 
Polak and Welton concur with Schumann and 
in their experience uterine bleeding marks the 
death of the embryo. They believe further 
that as long as a chorionic villus remains 
alive, the bleeding may continue. 

Because vaginal bleeding is such a common 
symptom of ectopic pregnancy and because 
the physiological state of the endometrium as 
seen in the curettings of 25 of these cases was 
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TABLE II.—SIX CASES WITHOUT VAGINAL 
BLEEDING BEFORE OPERATION AND WITHOUT 
DECIDUAL FORMATION IN UTERUS 

Vaginal 
bleeding 


Case prior to 
No. operation 


2225 None Cyclic hyperplasia Degenerated and intact 
4839 None Cyclic hyperplasia Intact 


Condition of 
chorionic villi 


Condition of 
endometrium 


0442 None Resting Intact 
10304 None Resting Degenerated and intact 
13173. None Resting Intact 


17433 None Resting Degenerated 


TABLE III. 


Duration of 


Condition of bleeding Number 
chorionic villi in weeks of cases 
Degenerated ; 1 to 12 14 
Degenerated and intact... 1 to 12 10 
Intact.... aonee ito 8 15 


TABLE IV. 


Duration of 


Condition of bleeding Number 
endometrium in weeks of cases 
Resting... steal 1 to 12 25 
Cyclic hyperplasia. . .. ; 1 to 12 14 
re 1to 8 7 


in the resting stage (Fig. 3) and therefore did 
not suggest it as the source of the bleeding 
(Table IV), it seems justifiable to suggest, 
despite opinions to the contrary (Sampson), 
that vaginal bleeding may have its origin in 
many instances within the fallopian tube. 

Table III illustrates the relation of pre- 
operative vaginal bleeding to the condition of 
the chorionic villi. It is seen that vaginal 
bleeding occurs in cases in which all of the 
chorionic villi examined were degenerate, in 
those in which both intact and degenerate 
villi were seen, as well as in those in which all 
of the villi seen were intact. 

Table IV shows that there is no constant 
relationship between vaginal bleeding and the 
condition of the endometrium. ‘Twenty-five 
of a total of 29 cases having resting endome- 
trium gave a history of vaginal bleeding vary- 
ing from 1 to 12 weeks in duration. Fourteen 
of 16 cases in which the endometrium showed 
cyclic hyperplasia likewise had vaginal bleed- 
ing varying from 1 to 12 weeks in duration. 
In 7 of a total of 8 cases in which uterine de- 
cidua was found at operation there had been 
vaginal bleeding varying from 1 to 8 weeks in 
duration. 
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Fig. 5. No. 17464. Tubal decidua at implantation site 
with intact chorionic villi and invading Langhans’ cells. 
The endometrium in this case was in a resting phase. 


Irom our study we are unable to offer a 
positive explanation of the source of vaginal 
bleeding because material obtained from 
curettage was far from ideal. In no instances 
can we vouch for the condition of all of the 
endometrium. Curettage is, in this clinic, a 
routine diagnostic procedure and in every in- 
stance we were justified in making a diagnosis 
as to the physiological state of the endo- 
metrium. 

Since the preparation of this paper, we have 
received the manuscript of Dr. B.S. Kline, on 
a study of the decidual reaction in extra- 
uterine pregnancy and we are pleased to con- 
cur with his conclusions so far as our studies 
extend. He points out that the tubal decidual 
reaction persists as long as the chorionic villi 
are intact and our findings show that in every 
instance in which intact chorionic villi were 
seen invading the tubal wall, a local decidual 
reaction was present, while in no instance was 
tubal decidua found when all or the majority 
of the villi were degenerate. 


SUMMARY AND CONCLUSIONS 


1. Uterine decidua was found in only 8 of 
53 cases of proved tubal pregnancy in which 
histological examination of the endometrium 
was made. 

2. Evidence is presented to indicate that in 
cases of tubal pregnancy (a) uterine decidua 
may be, but is not constantly, formed; (b) 
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decidua is constantly found at the implanta- 
tion site, if the chorionic villi are intact. 

3. Vaginal bleeding is a common symptom 
of ectopic pregnancy and is not necessarily 
associated with the death of the fetus, the 
condition of the chorionic villi, or the physio- 
logical state of the endometrium. 
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TUBERCULOSIS OF THE GENITAL TRACT! 
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F the mode of entry of an infection is 
unknown and the method of treatment is 
uncertain, interest in the subject is always 

aroused. ‘Tuberculosis of the genital tract is 
no exception to this rule, as a review of the 
literature will show. 

Is the disease primary in the epididymis, 
vesicles, or prostate? How often is the urinary 
tract also involved? Should epididymectomy 
be performed? Is removal of the entire semi- 
nal tract preferable to epididymectomy? If 
epididymectomy is performed, what are the 
chances of involvement of the remaining epidid- 
ymis? Can epididymectomy be considered 


_ as a curative procedure or only a palliative 


one? What are the chances of the post- 
operative formation of sinuses? If they occur, 
how long do they persist? What is the life 
expectancy in these cases? If treatment is 
not instituted, what will be the outcome? 
What are the determining clinical signs of 
tuberculous and non-tuberculous epididy- 
mitis? These are some of the many questions 
uppermost in the physician’s mind when he 
encounters a case of tuberculous epididymitis. 
We shall cite from modern literature on these 
controversial points and add a review of 300 
cases which were observed at the Mayo 
Clinic prior to January, 1923. The cases 
occurring within the last 5 years have been 
excluded in order that the final results might 
be better determined. One hundred seventy- 
five of the patients were operated on. Two 
hundred fifty-eight were traced. We believe 
this series is large enough to permit the draw- 
ing of deductions of clinical value. 


DIFFERENTIAL DIAGNOSIS 


In a review of this series of cases we noted 
the listing in the histories of the following 
intrascrotal lesions: 

A. Traumatic origin: (1) hematoma, and 
(2) torsion of the cord with hydrocele. 


B. Infectious origin: (1) gonorrhwal epidid- 
ymitis and hydrocele; (2) non-specific epidid- 
ymitis and hydrocele, and (3) syphilis of 
the testis and epididymis. 

C. Tumors of the epididymis: (1) angioma; 
(2) lipoma; (3) carcinoma; (4) fibroma, and 
(5) dermoid. 

D. Tumors of the spermatic cord: (1) lipoma; 
(2) fibroma, (3) sarcoma; (4) hamatocele, and 
(5) spermatocele. 

E. Tumors of the testicular tunics: (1) sar- 
coma, and (2) fibroma. 

From the foregoing it may be seen that the 
differential diagnosis in these cases is not 
always simple. 

In the diagnosis of tuberculosis of the 
genital tract, evidence of a tuberculous lesion 
elsewhere should naturally be looked for in 
the urinary tract first. If it is found, the 
probabilities are that the thickened epididy- 
mis is tuberculous. Stevens, who reviewed the 
cases at Bellevue Hospital, stated that if 
urinary tuberculosis is diagnosed the sus- 
pected lesion in the epididymis will be found 
to be tuberculous in more than go per cent of 
the cases. In 79 of our cases (36 surgical, 43 
clinical) dysuria was present, and in all but 
7 renal tuberculosis was demonstrable. Bar- 
ney (2), in a study of 154 cases of tuberculous 
epididymitis noted tuberculosis of other parts 
of the body in 55.8 per cent, involvement of 
the lungs being most common, 22.7 per cent. 

In 112 of the 175 surgical cases, all verified 
by microscopic examination of the removed 
tissue, there was no sign of tuberculosis 
other than that of the urogenital tract. In 
the 63 remaining cases there were 9 in which 
there was healed or questionable involvement 
of the lungs, 27 in which pulmonary tubercu 
losis was active, 19 in which there was 
tuberculosis of the bones or joints (g asso 
ciated with slight pulmonary lesions), and 8 
in which there was lymphatic involvement (3 


1 Read before the Wisconsin Urological Society, Marshfield, Wisconsin, April 26, 1928. 
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Vig. 1. Tuberculosis of the epididymis. The lower pole 
was involved, but the upper pole and testicle were not 
affected. 


with associated pulmonary lesions and 1 with 
tuberculosis of the appendix). The addition 
of the 33 cases of renal tuberculosis without 
foci in the lungs or other organs gives 54.8 
per cent in which tuberculous lesions were 
associated. These figures are within 1 per 
cent of Barney’s estimate. 

If associated tuberculous lesions are not 
demonstrable, a diagnosis of acute tubercu- 
lous epididymitis should not be. made hur- 
riedly. According to Keyes, ““when the spon- 
taneous infection of an epididymis suggests 
tuberculosis one must beware of accepting 
this suggestion until at least 3 months have 
elapsed to prove that the infection will not 
get well spontaneously, for unless there are 
confirmatory lesions elsewhere in the body or 
acid-fast bacilli can be expressed from the 
prostate or vesicles or obtained from the 
urine, one cannot be sure that any lesion of 
the epididymis accompanied by any lesion of 
the internal genitals is actually tuberculous 
until the lapse of 3 months without spon- 
taneous cure proves it so.”’ 

Indiscussing this point Stevens said: “ Early 
cases (under one month) of tuberculous and 
non-tuberculous epididymitis have about an 
equal extent of involvement of the prostate 
and vesicles. As time clapses these organs in 
the presence of tuberculosis continue to give 
palpable evidence of disease in about the 
same proportion of instances as is found in 
the earlier cases, whereas in simple inflamma- 
tion they tend gradually to become normal on 


palpation. Hence, marked involvement of 
the prostate and seminal vesicles after epi- 
didymitis has existed over a month Is evidence 
in favor of tuberculosis; after 6 months it 
becomes a very strong argument for this 
diagnosis.” 

‘The prostate was involved in 52 per cent of 
cases. It was described as irregular, firm, and 
nodular; occasionally one had softened areas. 
In 2 cases there were abscesses. 

Involvement of the vas deferens was noted 
by the examining physician in 35 per cent of 
the cases. It was described as a hard pipestem- 
like thickening with nodulation in proximity 
to the epididymis. 

The history of previous epididymectomy, 
orchidectomy, or the incision of scrotal ab- 
scesses has justly been considered as strong 
evidence that any lesion of the remaining 
epididymis is probably tuberculous. The 
presence of a discharging sinus is almost 
pathognomonic, although in some instances it 
may indicate gumma. ‘Tuberculous sinuses 
are usually posterior while those from gumma 
are more likely to be anterior. In our series, 
97 of the patients had received surgical treat- 
ment previously 58 incision of scrotal ab- 
scesses, 6 epididymectomy, and 33 orchidec- 
tomy and 108 patients had discharging 
sinuses (74 surgical and 34 clinical). The 
sinuses had been draining for from a few days 
to several years. A tendency was noted in 
many cases to abscess formation and drainage, 
followed by spontaneous healing, then recur 
rence several months later. In most of the 58 
cases, in the series of 108, in which the 
abscess was incised the patients were not 
aware that the process was tuberculous. In 
the remaining 50 cases, the sinuses formed 
spontaneously or with no more than the aid 
of local applications. 

As the non-tuberculous lesions are usually 
unilateral, the presence of bilateral epididy- 
mitis probably favors a tuberculous origin. 


PRIMARY SEAT OF INFECTION 


To answer the question regarding which 
of the genital organs will be involved first 
in a tuberculous infection appears to be 
almost hopeless. It is possible that any one 
of the organs may be initially involved; 
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the main arguments relative to treatment, 
however, depend on the settling of this point. 

If the epididymis can be shown to be the 
initial site of the disease, the simple procedure 
of epididymectomy becomes logical. If, on 
the other hand, it is shown that the disease 
originates in the prostate or seminal vesicles, 
the radical removal of the genital tract with- 
out the testicle would be the accepted 
procedure. 

‘Those who believe that the prostate is the 
initial site of the disease, including Walker, 
who has had a great deal of experience in exper- 
imental work, point out that when apparently 
recent tuberculous lesions are found in the 
epididymis the process is usually far advanced 
in the prostate and vesicles. They further state 
that the lesion usually develops in the lower 
pole of the epididymis, where it would be 
expected that infection by way of the vas 
deferens would first appear. ‘They have noted 
similar involvement by gonococci, which, as 
shown by Rolnick, enter through the lumen 
of the vas deferens. They ask why a different 
mode of entry should be advocated for the 
bacilli of tuberculosis. If lesions of the epi- 
didymis are examined microscopically, it is 
found that those in the lower pole seem to 
be more advanced than those in the upper 
pole. Although the apparent duration of a 
tuberculous process does not necessarily deter- 
mine its priority, lesions of the epididymis 
have been produced experimentally by the 
injection of the organisms into the urethra in 
cases in which the testicle has been injured 
previously. 

Young, in a most comprehensive article on 
the subject in which he advocates the radical 
removal of the entire seminal tract, asserts 
that the primary focus is not in the prostate 
or epididymis but in the seminal vesicles and 
quotes Guyon, the father of modern urology, 
who believed that the tuberculous process 
usually begins in the seminal vesicles and that 
the involvement is from urethra outward 
toward the external genitalia. 

Without overlooking the pathological and 
experimental evidence brought forward by 
others, Braasch (4), Caulk (6), and Barney 
(2) all emphasize the striking clinical indica- 
tions that the infection is primary in the 
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Fig. 2. Tuberculosis of the entire epididymis. Tubercu 
lous nodulation at the juncture of the vas and the epidid 
ymis, extending for 2 or 3 centimeters along the vas. 


epididymis. Caulk says: “I have seen any 
number of prostatic and vesical tuberculous 
lesions heal after removal of the external 
genital tuberculosis.”” Braasch says: “ Exami- 
nation of these patients several years after 
operation shows that the prostate, which was 
formerly firm and nodular, is now much 
smoother and softer and frequently scarcely 
palpable. The same is true of the seminal 
vesicles.” 

In 25 cases in our series in which a subse- 
quent examination was made some time after 
epididymectomy, the prostate and seminal 
vesicles appeared to be normal, while in 35 
others they were nodular but apparently not 
causing trouble. We know of only one 
patient who was not examined who subse- 
quently required operation on the prostate 
and vesicles. 

Barney asks: “If genital tuberculosis 
arises in the prostate or even in the seminal 
vesicle, why is it that this disease is practi- 
cally unknown clinically or postmortem? It 
is only reasonable to suppose that tubercu- 
losis of either of these organs would produce 
symptoms for which relief would be sought 
and treatment given. Furthermore, prolonged 
observation of such cases would undoubtedly 
reveal the actual condition sooner or later. If 
the prostate or seminal vesicle is the starting 
point of epididymal tuberculosis, why is it 
that the removal of the epididymis has such a 
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salutary effect on the other organs of the 
genital tract? I have followed a good many 
cases for a good many years both before 
and after operation. While there have been 
occasional exceptions, as is to be expect- 
ed, the prostate and vesicles which were 
nodular, indurated, and enlarged before epi- 
didymectomy have eventually returned to 
an essentially normal condition.” Barney 
states that 5 of 6 boys with tuberculous 
epididymitis, who were examined at the 
Massachusetts General Hospital did not show 
evidence of the disease in the vesicles or 
prostate; he quotes Kantorowicz as stating 
that the prostate was involved in only 2 of 
57 children who had epididymal tuberculosis. 

Cunningham (8), in a review of 4,250 nec- 
ropsy records at the Boston City Hospital, 
found 35 cases of tuberculosis of the epididy- 
mis in which gross and microscopic examina- 
tion of the epididymis and a gross examination 
of the prostate and vesicles were recorded. 
The vesicles were involved in 25 cases and the 
prostate in 25. He states: “It is seen that 
in each instance where the vesicle was 
involved the prostate was involved also and 
that there were ten instances where the 
epididymis was the only structure of the 
tract affected, which gives good reason for 
the belief that the disease is usually primary 
in this organ.” 

In our series, involvement of one seminal 
vesicle was noted in 68 cases, in all of which 
the epididymis on the same side was affected. 
In 16 of these the opposite epididymis was 
also involved, although the vesicle on that 
side felt normal. These data would suggest 
that the infection did not travel through the 
vesicles to the other epididymis but that it 
was primary in the epididymis and this seems 
to explain the improvement noted following 
epididymectomy. 


ASSOCIATED URINARY INFECTION 


A great deal has appeared in the literature 
with reference to the incidence of genital 
tuberculosis as a complication of a urinary 
infection. Braasch (5) in 1920 made a com- 
prehensive review of a series of 234 cases of 
renal tuberculosis and noted that there was 
genital infection in 171 (73 per cent); there 


are not as many estimates of the percentage 
of urinary tuberculosis complicating a genital 
infection. 

Barney in a series of 154 cases of tubercu- 
lous epididymitis found associated renal in- 
fection in 4.5 per cent. In 100 cases of geni- 
tal tuberculosis, Thomson-Walker found ac- 
companying urinary tuberculosis in 37 cases, 
although epididymitis was present in only 
73 of the series. 

In our series of 300 cases, renal tuberculosis 
was found to be present in 110 (57 surgical 
and 53 clinical), and developed after epidi- 
dymectomy in 7. Our observations seem to 
show at least a 36 per cent chance of the 
association of renal tuberculosis with tuber- 
culous epididymitis. This percentage is higher 
than that of other observers, but we believe 
that the recognition of more cases of renal 
tuberculosis and their surgical treatment 
explain the lower incidence of late mortality. 
Since in 35:7 per cent of the 1og cases of 
bilateral involvement and in 37.1 per cent of 
the 191 cases of unilateral involvement there 
was renal infection, the chances are that 
urinary infection would occur whether the 
epididymis was involved on one or both sides. 

In 53 cases in which only one kidney was 
affected the epididymis on the same side was 
affected in 23 cases, on both sides in 21 cases, 
and on the opposite side in 9 cases. ‘Thus in 
the presence of unilateral disease of the 
epididymis and coincident renal tuberculosis 
there appears to be an overwhelming chance 
that the kidney on the same side is involved. 
In 12 cases bilateral renal infection was asso- 
ciated with unilateral epididymal infection. 


ANALYSIS OF URINE 


Microscopic examination of the urine was 
made in 293 cases and it was negative in 92. 
Pus cells were found in 137 and in 64 both pus 
cells and the bacilli of tuberculosis were found. 
Thirty-six of the latter were in the surgical 
group and renal tuberculosis was demonstrated 
in all but 5 cases. Two of the patients died pre- 
sumably from tuberculosis within 3 years; 
nephrectomy for tuberculosis was performed 
4 years later on 2 patients, and the fifth 
patient died from cardiac disease. It would 
seem reasonable to assume that bacilli of 
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tuberculosis are rarely found in the urine in 
cases Of tuberculous epididymitis unless there 
is also tuberculosis of the kidney. Cunning- 
ham states that in many clinical cases in which 
the vesicles and prostate were typically tuber- 
culous, smears of the expressed material show 
bacilli of tuberculosis in less than 15 per 
cent of cases examined. In this connection 
it may be noted that of the 79 cases in which 
there was dysuria, renal tuberculosis was 
demonstrable in all but 7, and postopera- 
tively only 3 patients aside from the 79 
mentioned complained of this symptom when 
questioned. Dysuria, therefore, does not 
appear to be a symptom of genital tubercu- 
losis unless there is coincident renal involve- 
ment. In reporting one of the few cases of 
primary tuberculosis of the prostate discov- 
vered at necropsy, Koll states that there were 
no urinary symptoms prior to death. Dysuria, 
therefore, must be considered as an important 
indication of renal involvement. 
INVOLVEMENT OF THE REMAINING EPIDIDYMIS 

Thomson-Walker states that if the epi- 
didymis on one side is tuberculous the one 
on the other side is invariably affected after 
a year or two. In Stevens’ series of 74 proved 
cases 25 per cent involvement of the epidid- 
ymis on both sides was noted on examination 
and in the series reported from the Massa- 
chusetts General Hospital, Barney noted 
involvement of both sides in 29.3 per cent. 

In 109 of our cases, approximately one- 
third, bilateral involvement was noted on 
examination and involvement of the remain- 
ing epididymis was noted in 38 cases, the other 
having been previously removed presumably 
because of tuberculous infection. Bearing in 
mind these percentages of bilateral involve- 
ment at the time of the first examination, it 
is of interest to note the incidence of recur- 
rence in the remaining epididymis following 
surgical procedures. Keyes says: “Be the 
operation ever so slight or ever so radical, 
relapse on the other side almost inevitably 
occurs.”’ Barney says: “ My figures show that 
relapse is less apt to occur if the first epidid- 
ymis is operated on.” Barney reports only 
10.6 per cent of such recurrences in his series 
of cases. 





Vig. 3. Tuberculosis of the testicle and epididymis. 
The testicle and epididymis have been split to show the 
miliary involvement of the testicle and caseation of the 
epididymis. 


In our series of 175 surgical cases, bilateral 
involvement occurred in 58, orchidectomy or 
epididymectomy had been performed on the 
opposite side in 26; there was one case of 
atrophied testicle following mumps, and one 
of an undescended testicle; thus there were 
only 89 cases in which it was possible for the 
tuberculous process to extend to the other 
side. Eighty of these we have traced; 9 of 
the patients have died and of the 71 still 
living 28 (39 per cent) have tuberculosis in 
the remaining epididymis. It would seem 
that epididymectomy did not tend to lessen 
the involvement of the remaining epididymis 
and yet the fact that in 82 per cent of the 
cases it became involved within a year after 
operation indicates the possibility that it was 
microscopically involved at the time of oper- 
ation and that the operation was responsi- 
ble for the low incidence of extension later, 
since during the second year only 6.5 per 
cent were involved and in from 2 to 10 years 
only 10 per cent; after this time involve- 
ment was infrequent, single cases occurring 
12, 15, and 17 years later. 


SINUS FORMATION 


Whether or not the operation prevents 
extension to the remaining epididymis, it may 
remove or prevent a distressing discharging 
sinus and frequently relieves the patient of 
a painful focus of disease. Unless surgical 
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procedure is instituted for the relief or 
prevention of suppuration, it is questionable 
whether it is indicated. It must, of course, 
he followed occasionally, as in all tuberculous 
processes, by the development of discharging 
sinuses, its chief object being to prevent this. 

In the 175 surgical cases the wound healed 
within a month in 72 cases and during the 
first year in 75 more; in 8 cases a sinus persist- 
ed for 2 years and in 2 for 7 years. Several of 
the patients in replying to our questionnaire 
volunteered the information that healing did 
not commence until they exposed them- 
selves to sunlight, following which healing 
was rapid. Myle has shown conclusively in 
the care of veterans that heliotherapy causes 
rapid healing of scrotal sinuses and causes the 
regression of all tuberculous lesions of the 
genital tract. He states that the foundation 
of the treatment is based on the assumption 
that tuberculosis of the genital tract is a 
local manifestation of a generalized process 
and that treatment in order to be curative 
and permanent must be directed toward the 
disease as a whole rather than toward local 
manifestations alone. He therefore confines 
the patient to bed for 2 years and administers 
heliotherapy daily. Few patients suffering 
from tuberculosis of the genital tract could 
be persuaded or have the means to undertake 
such an ideal course of treatment; neverthe- 
less, whenever possible, heliotherapy should 
be used in association with surgical proce- 
dures. If the disease is not far advanced, 
heliotherapy may be substituted for surgery 
if it is available to the patient economically 
and geographically; where it is not, the arti- 
ficial sunlight of the quartz lamp may be 
substituted. One of our patients reported 
that his sinus did not heal until he had had 
such treatment, although he had tried helio- 
therapy previously. 


TREATMENT 


Young, believing the seminal vesicle to be 
the primary point of infection, advocates the 
removal through a perineal incision of both 
seminal vesicles and ampulle together with 
the prostate, at the same time removing the 
vas deferens and diseased epididymis through 
an inguinal incision. ‘The operation is radical 
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and Quinby is the only one of the leading 
urologists who has felt that the disease de 
mands this drastic form of treatment. He 
reports 6 cases in which he removed the 
seminal vesicles; the procedure did not, how 
ever, always prevent the later development 
of the disease in the remaining epididymis 
and in several cases a_ persistent perineal 
sinus developed. Young has reported 15 cases 
with 1 death at the time of operation. 

Nine of our patients were treated by this 
radical procedure; 4 of them are dead, 4 are 
living, and 1 case has not been traced. These 
results are not better than those of the more 
conservative method of removing the epidid- 
ymis with a portion of the vas deferens, a 
procedure preferred by most surgeons because 
of the lessened risk and the equally good 
final results. Hunt says: “‘ Even though most 
patients with tuberculosis of the epididymis 
have one or more scrotal sinuses, the high 
inguinal incision is preferable to the scrotal 
incision. The contents of the scrotum are 
readily drawn up into the incision thus facili- 
tating excision of the epididymis, the involved 
tunica vaginalis, and sinus together with the 
vas as high as the internal inguinal ring. 
Primary healing of the wound is the rule. 
Ixcision of the involved and inflammatory 
tunica vaginalis is important for early closure 
of the scrotal sinuses. While castration is 
sometimes necessary in cases of extensive 
involvement, resection of the testicle is readily 
accomplished in cases of partial involvement. 
The frequency of bilateral tuberculosis of the 
epididymis should condone the promiscuous 
orchidectomy for either unilateral or bilateral 
involvement if for no other reason than for 
its mental and physical effects.” 

Maxeiner followed this method in a series 
of veterans under government care. He 
injected the perineal end of the vas deferens 
with phenol and closed the wounds without 
drainage. He says: ‘‘Sinus formation is en- 
couraged by drainage and most of these 
wounds closed primarily and healed like 
incisions for hernia. Two cases with involve- 
ment of the seminal vesicles presenting 
indurations and swelling to the size of a 
small orange, on rectal examination improved 
at once after epididymectomy and the pelvic 
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mass decreased one-half in size within a 
few weeks.” 

The possibility of exciting miliary or 
meningeal tuberculosis following epididymec- 
tomy must not be overlooked. Caulk reported 
2 cases in which meningitis developed after 
simple epididymectomy under local anzsthe- 
sia and called attention to the increase in 
virulence of tumors and infections of the 
testicle as compared with similar lesions in 
other parts of the genito-urinary tract. In 
our series there was one death from tuber- 
culous meningitis and one from miliary 
tuberculosis following operation. It seems in- 
advisable, therefore, to operate until the con- 
dition has become chronic in order to minimize 
this risk. 

PROGNOSIS 

The late mortality following either single 
or double epididymectomy is variously esti- 
mated. Berger reported on 46 cases, traced 
from 1 to 25 years. Thirteen patients (29 


_ per cent) had died. Cunningham reported 


on a series of 32 cases. Seven patients (21 
per cent) had died within 10 years. Barney 
traced 113 cases from 1 to 25 years after 
operation and found that 27 per cent of the 
patients had died from some form of tuber- 
culosis. He estimated that 85 per cent of 
deaths occur within the first 6 years. Young 
warns against forgetting that many patients 
from whom replies are not received are dead 
and that if cures only were included in the 
estimates of prognosis the percentage would 
be 19 per cent. Braasch, in discussing 
Young’s report, calls attention to his review 
of 234 male patients on whom nephrectomy 
was performed at the Mayo Clinic, 171 (73 
per cent) of whom had tuberculosis of the 
genital tract also. He says: ‘‘ Twenty-six 
patients (18 per cent) were reported dead, 
which is somewhat less than the average 
mortality of 24 per cent for all patients. 
Although there was definite involvement of 
the prostate and seminal vesicles in all of 
these cases, 80 per cent recovered after 
nephrectomy. It seems questionable whether 
these percentages could be improved by 
removing the prostate and vesicles.” 

Of the series of 175 patients treated sur- 
gically 85 (48.5 per cent) are known to be 


alive for from 5 to 17 years after operation, 
13 Others were in good health when heard 
from during the 5-year period but did not 
answer the questionnaires. As these were not 
returned from the postoffice the probability 
is that they were received and net answered; 
in this event 56 per cent of patients are alive 
more than 5 years. Eighteen patients (10.2 
per cent) died from tuberculosis of the urinary 
tract; nephrectomy had been performed in 16 
of these at the time of their examination. 
Seven of the 99 patients who were free from 
renal tuberculosis at the time of operation 
later contracted the disease. Fifteen patients 
(8.6 per cent) died from pulmonary tubercu- 
losis; in every case its presence was known at 
the time of operation but was not considered 
far enough advanced to be a contra-indication. 
Four patients (2.2 per cent) died from other 
forms of tuberculosis, making a total of 21 
per cent of cases in which death was attrib- 
uted to tuberculosis. Seventeen patients 
(9.7 per cent) died from unknown causes. 
Fourteen cases (8 per cent) were not traced 
and g patients (5.3 per cent) died from various 
unrelated diseases. 

If we consider that all patients not heard 
from have died from tuberculosis and exclude 
the 9 who died from other causes there is 
61.3 per cent of good late results, which, as 
we have said, may be attributed to the large 
percentage of cases of renal tuberculosis dis- 
covered at the time of examination and the 
prompt surgical treatment. ‘This seems to 
be further emphasized by the low incidence 
of later deaths, 10 per cent from renal tuber- 
culosis, and the fact that in 56 of the surgical 
cases nephrectomy was performed: in 10 prior 
to operation on the epididymis, in 38, at the 
time of examination, and in 8 subsequently. 
In proportion as these cases of renal tubercu- 
losis were overlooked it is apparent that the 
late mortality would have been increased. 
Of the 8 cases in which nephrectomy was per- 
formed after the patients left the clinic, the 
bacillus of tuberculosis was found in the urine 
in 3 at the time of examination but operation 
was delayed, in 3 the urine was infected but 
there were no acid-fast bacilli, and in 2 
urinalysis was negative. All the patients are 
alive and well. In 2 other cases in which 
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there were acid-fast organisms in the urine 
and nephrectomy was not performed, the 
patients have died from renal tuberculosis. 
This emphasizes the importance of a careful 
microscopic examination of the stained uri 
nary sediment. Neglect of this measure will, 
we believe, affect the final mortality rate in 
cases of tuberculosis of the genital tract, 
since there are so few cases in which the 
bacilli are found in the urine without renal 
involvement. 


NON-SURGICAL CASES 


A comparison of the results obtained fol- 
lowing operation was made with the course 
of the 125 non-surgical cases. Forty-two 
patients (33 per cent) not operated on are alive 
from 5 to 17 years after examination; only 7 
of these have found operation necessary, 2 of 
these returned to the Mayo Clinic for epidid- 
ymectomy. Epididymectomy was performed 
on one elsewhere and orchidectomy on 3. 
The other patient decided to resort to more 
radical measures and the entire seminal tract 
was removed. He is still alive but 13 subse- 
quent operations have been performed on 
the genito-urinary tract. The remaining 35 
patients reported that they are cured; 5 of 
these were troubled for a time with dis- 
charging sinuses, all of which have healed 
without surgical intervention. Of the un- 
treated patients, 30 per cent died subsequently 
from some form of tuberculosis. This inci- 
dence is one-third greater than in the surgical 
group and might be used as an argument in 
favor of surgery except that the group is 
composed of many cases in which because of 
advanced tuberculous lesions elsewhere sur- 
gery was not advised, as well as many cases 
in which it did not seem wise to operate 
because of the slight involvement of the epi- 
didymis. Forty of our patients had atrophy 
of the testicle following operation and 30 did 
not; so we believe a 4 to 3 chance that the 
testicle will atrophy following epididymec- 
tomy must be carefully considered. Since, 
in addition, there appears a 39 per cent 
possibility of extension to the other side with 
the necessity of a second epididymectomy, 
the possibility of bilateral atrophy would seem 
a serious contra-indication to surgery. If 
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suppuration and annoying pain or weight 
are absent and heliotherapy is available, 
operation should not be urged. Operation 
seems to affect sexual efficiency only slightly 
as 7 patients complained of diminution and 
all were asked specifically concerning it. 
Fertility, of course, is greatly affected, al- 
though the belief that bilateral epididymitis 
means sterility does not always hold. One 
patient who was advised to have double 
epididymectomy refused and later became the 
father of 2 children. In the surgical group 6 
patients on whom unilateral epididymectomy 
was performed have had children and 5 among 
the non-surgical cases report offspring, al- 
though disease of the prostates of 8 of these 
11 was sufficient to be evident on palpa- 
tion. The greater number of the patients 
are, of course, sterile. 
CONCLUSIONS 

We believe this study shows that: 

1. Dysuria is a symptom of urinary tuber- 
culosis and does not occur when the disease is 
confined to the genital tract; 

2. The presence of the bacilli of tubercu- 
losis in the urine indicates renal involvement; 

3. Unless the urine is microscopically 
negative cystoscopic examination should be 
made in all cases of chronic tuberculous 
epididymitis; 

4. Satisfactory late results may be expected 
in more than 60 per cent of cases; 

5. It may be expected that epididymec- 
tomy will be followed by involvement of the 
opposite epididymis in 39 per cent of cases; 

6. Usually involvement of the opposite 
side will occur within one year of the epididy- 
mectomy; 

7. There is a 7 per cent chance of the 
development of renal tuberculosis after opera- 
tion, and 

8. Conservative treatment, epididymec- 
tomy and heliotherapy, offers a better prog- 
nosis than more radical measures. 
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THE REMOVAL OF STONES FROM ‘THE COMMON AND HEPATIC 
BILE DUCTS IN JAUNDICED PATIENTS! 
By WALTMAN WALTERS, M.D., FLA.C.S., Rocitestrer, MINNESOTA 


Division of Surgery, The Mayo Clinic 


PF YNHE complete removal of a stone or 
stones from the common bile and he- 
patic ducts that are producing biliary 

obstruction is followed by excellent results 
in a high percentage of cases. The duration 
and degree of jaundice resulting from the 
obstruction apparently does not compromise 
these results. In some instances, diseases of 
the extrahepatic biliary passages with infec- 
tion in the gall bladder and stones in the 
common and hepatic bile ducts, usually pro- 
ducing obstructive jaundice, have been accom- 
panied by pre-operative complications such as 
subdiaphragmatic abscess, perforation of the 
posterior wall of the gall bladder into the sub- 
stance of the liver, cirrhosis of the liver with 
ascites and splenomegalia and, in one case, 
hemolytic jaundice. Measured by the pa- 
tient’s feeling of well-being and relief of pain, 
the results of operation in such cases have been 
as satisfactory as in the cases of common duct 
stones without such complications. 

Descriptions of surgical technique are in- 
teresting but to be valuable, they should 
present evidence to show, by the number of 
cases as well as by the results obtained, 
whether such technique will stand the test of 
comparison. 

In a group of 67 cases of obstructive lesions 
of the common and hepatic bile ducts, on 
which I operated during the last 31% years, it 
was necessary in 40 cases to remove one or 
more stones from the common or hepatic bile 
ducts. A period of more than 2 years has 
elapsed since 12 of these operations and in 10 
the results have been excellent. In the 2 
other cases the patients have gained in weight 
and have been free of pain but have had 
transient, slight, jaundice on one or two occa- 
sions. Eight patients were operated on from 
12 to 24 months ago; all have had excellent 
results. Less than 12 months have elapsed 
since 16 patients were operated on and all of 
them up to the present time have been free of 
further trouble. Four of the 40 patients died 


following operation. One of these was an 
intensely jaundiced patient with a van den 
Bergh reaction of 20 milligrams for each 100 
cubic centimeters. Failing renal and hepatic 
function was evidenced by deepening jaundice, 
increasing coagulation time of blood, and 
blood urea of 70 milligrams. Operation for 
the relief of the obstruction due to multiple 
common and hepatic duct stones was per- 
formed with the hope that death might be 
prevented. The patient died, however, on the 
fourth postoperative day. At necropsy throm- 
bosis of the portal vein was found. Two 
patients deeply jaundiced at the time of oper- 
ation, with serum bilirubin of 12.5 and 12 
milligrams. died late in the postoperative 
course. Necropsy revealed that one patient 
had bronchopneumonia only; the common 
and hepatic ducts had been completely freed 
of stones. Necropsy was refused in the other 
case. The fourth patient died of peritonitis. 

Strictures of the common or hepatic ducts 
were the cause of the obstructive jaundice in 
an additional 16 patients operated on, 14 of 
whom are living free of jaundice and quite 
well. One of the 2 deaths in these cases of 
stricture occurred in the hospital subsequent 
to operation. The other patient who died was 
a woman of 64 on whom an anastomosis of the 
hepaticoduodenostomy type was performed 
with only a fringe of normal duct remaining 
for the anastomosis to the duodenum. She 
returned home in good condition 31% weeks 
after the operation. Twelve months later she 
died at home of unknown cause; necropsy 
was not obtained. 

There were 11 patients with lesions in the 
head of the pancreas producing obstruction of 
the pancreatic portion of the common bile 
duct on whom cholecystogastrostomy, chole- 
cystoduodenostomy or choledochoduodenos- 
tomy was performed; 6 are living comfortably, 
working and free from jaundice and itching. 
More than 2% years have elapsed since oper- 
ation on one of the patients of this group. He 


1Submitted for publication July 6, 1928. 
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has gained in weight, has been free of jaundice 
and itching, and has worked since the opera- 
tion. One patient lived for 20 months subse- 
quent to relief of jaundice and itching by anas- 
tomosis between the obstructed biliary tract 
and the stomach. Necropsy by his home physi- 
cian showed pancreatitis with biliary cirrhosis. 
Another patient, a man aged 57, hada pre-oper- 
ative serum bilirubin of 15 milligrams. Follow- 
ing a cholecystogastrostomy for the relief of 
biliary obstruction due to a tumor 7 centi- 
meters in diameter in the head of the pan- 
creas he was allowed to return home 4 weeks 
after operation. For g months, he was free of 
jaundice and itching, gained in weight, and 
was able to work. He died a month later, to 
months after operation. 


PERIOD OF PREPARATION 


Following the work of Hallenbeck and 
Giffin, who began the preparation of jaundiced 
patients for operation by the oral administra- 
tion of calcium lactate and when necessary 
blood transfusion, Bell and I, after a clinical 
study carried out in 1921, advised the use of 
intravenous injections of calcium chloride to 
prevent postoperative bleeding. Later, the 
toxicity following the intravenous injection of 
calcium chloride in animals was studied and 
the amount necessary to reduce the coagula- 
tion time of most jaundiced patients (5 cubic 
centimeters of a 10 per cent solution daily for 
3 days), was found to be a fortieth of the 
lethal dose for animals, measured by grams 
for each kilogram of body weight. From the 
experimental data of Opie, Mann, and others 
on the value of carbohydrate over any other 
type of food if the liver has been injured and 
function impaired, it was decided that a high 
carbohydrate diet and a fluid intake of 3,000 
to 4,000 cubic centimeters in each 24 hours 
should supplement the intravenous injections 
of calcium chloride in the preparation of 
jaundiced patients for operation. Since that 
time, reports in the literature indicate that 
this method of preparation has been generally 
and successfully adopted (1, 3.4.7, 11, 13. 14). 

In 1925 Seelig suggested that the calcium 
chloride be given in 125 cubic centimeters of 
physiological solution of sodium chloride to 
prevent localized thrombosis at the site of 
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lig. 1. Fixation of a stone in the common duct. The 
duct is opened by means of a cut made directly down on 
the stone. 


injection and sloughing of the skin if the 
needle does not reach the vein. This sugges- 
tion was adopted. 

McVicar has suggested that repeated deter- 
minations be made by the van den Bergh test 
of the amount of bile pigment in the blood 
stream and that the presence or absence of 
the flow of bile into the intestines be deter 
mined by duodenal drainage during the period 
of preparation. The propitious time for opera 
tion is when the bile pigment in the blood 
stream reaches a level, particularly if the bili 
rubinamia is decreasing. Ina few cases under 
observation and preparation, the bile pigment 
in the blood stream will increase and should it 
increase progressively the additional risk of 
delay should be carefully weighed against the 
prognosis. 


TYPES OF STONES IN THE COMMON BILE DUC 
AND TECHNIQUE OF REMOVAL 

In general, stones in the common bile duct 

may be small and multiple and floating in the 

bile in the common and hepatic ducts. They 

may be single and floating in the bile in the 
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Vig. 2. Exposure of the common bile duct and removal 
of its contents with a scoop. 


ampulla of Vater (ball-valve stones of Fenger) 
or they may be large (from 1 to 2.5 centi- 
meters in diameter) and impacted in the com- 
mon bile duct below the entrance of the cystic 
duct. Obesity, adhesions from previous oper- 
ations, or the massing of tissue from diffuse 
inflammation, in some cases make exposure 
of the common bile duct difficult. An exceed- 
ingly difficult and serious operation can often 
be made simple and safe if the stone in the 
common bile duct is located by palpation and 
if we work from the outer right side of the 
abdomen toward the duct at a depth of 
approximately that of the common bile duct 
rather than directly down on the duct. By 
grasping the duct and fixing the stone be- 
tween the thumb and fingers of the left hand, 
we can open the duct and remove the stone 
by cutting directly downon it (Fig. 1). I have 


employed this method in 1o serious cases of 
biliary obstruction, and the rapid uneventful 
recovery of the patients leaves no doubt as to 
the advantage as well as the necessity of 
relieving the cause of biliary obstruction with 
as little manipulation of adjacent structures 





lig. 3. Direction of the common bile duct, especially 
the horizontal mid-portion. 


and tissues as possible. As the edges of the 
duct separate, they are grasped with Allis 
forceps. After the removal of the stone and 
the fixation of the opening in the duct by 
forceps, scoops can be introduced easily 
into the common and hepatic ducts and 
through the common duct into the duodenum, 
thus removing other stones, if present, and, 
what is most important, making certain that 
the continuity between the liver and intestine 
through the extrahepatic biliary tree is defi- 
nitely established (Figs. 2 and 3). 

When stones are present in the gall bladder 
also, particularly if they are small, their re- 
moval before the common duct is opened will 
prevent the possibility of their being dumped 
into the common and hepatic ducts during 
exploration of the latter. It should be re- 
membered that it is usually safer from the 
standpoint of the patient’s recovery to drain 
the gall bladder in cases of jaundice than it is 
to take the increased risk of cholecystectomy. 
Should one elect to drain the gall bladder 
rather than remove it, its interior should be 
carefully palpated with the finger to eliminate 
the possibility that any stones remain, espe- 
cially in the cystic duct. In cases in which 
stones were removed from the gall bladder 
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lig. 4. Exposure of the common bile duct. 


and cholecystostomy was performed after the 
removal of stones from the common bile duct, 
the patients have done as well as those on 
whom cholecystectomy was performed. 

In the absence of oedema and infiltration 
from acute cholecystitis, exposure of the com- 
mon duct is comparatively easy. The gall 
bladder is grasped with a curved hemostat 
and gentle traction is made on it toward the 
patient’s right shoulder. Two gauze sponges 
are inserted to hold back the colon and stom- 
ach, and with a third sponge the hepatico- 
duodenal ligament is straddled by the first 
and second fingers of the first assistant’s left 
hand while he tracts downward and to the 
left on the hepaticoduodenal ligament. In 
such manner it is possible to expose the com- 
mon bile duct so that it may be opened under 
direct vision (Fig. 4). Forceps are then in- 
troduced and the stones removed. In such 
cases the ease of the operation is dependent 


on the excellence of exposure of the common 
bile duct. After the stones are removed from 
the common or hepatic ducts with scoops or 
forceps, if the size permits, it is always best to 
explore the interior with the finger. By using 
the finger as a probe, one can be most certain 
that the interior of the duct is clear; this is not 
possible, however, in many cases because the 
duct has not dilated sufficiently. 

In a recent case, following the removal of a 
large stone from the common bile duct, suffi- 
cient dilatation of the ducts made it possible 
to introduce a finger and carefully palpate the 
interior of the entire duct. In palpating the 
lower end of the common duct, we found 
the sphincter of Vater dilated and partially 
opened to a diameter of approximately 1 cen 
timeter. The notation of this at the time of 
operation led to the elimination of the possi- 
bility of a duodenal fistula on the fourth day 
following operation when the amount of drain- 
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Aspirating syringe method of identifying the common bile duct. 


age from the Mayo-Robson hepatic drain, 
which had been placed through the common 
bile duct, varied from 980 to 3860 cubic 
centimeters each 24 hours during a period of 
7 days. Obviously, we were dealing with a re- 
flux of duodenal contents through the dilated 
papilla into the large common bile duct and 
not with a fistulous tract between the wall of 
the duodenum and the exterior of the body. 
This reflux of duodenal secretion ceased 
abruptly when the Mayo-Robson hepaticus 
drain was removed; the wound healed rapidly, 
and the patient made an excellent recovery. 

The most elusive stone is a small one float- 
ing in the bile of the ampulla which cannot 
be palpated because of its size and the sur- 
rounding pancreatic tissue. In such cases, 
repeated colics followed by jaundice or the 
intermittent hepatic fever of Charcot, neces- 
sitate exploration of the common bile duct. 
The introduction of a scoop into the lower 
portion of the duct is rewarded often by the 
return of the stone in the scoop. In a few 
cases in which the stone is not returned by the 
exploring scoop, manipulation through the 
lower portion of the common bile duct may 
thrust the small stone through the papilla into 
the duodenum and its exit occurs through the 
intestinal tract. 


SECONDARY OPERATIONS ON THE COMMON 
BILE DUCT 

In cases in which operation has been per- 
formed on the biliary passages, the connective 
tissue around the structures in the hepatico- 
duodenal ligament may effectively cloak them 
or disturb their position so that it is difficult 
to identify the common bile duct. Under 
such circumstances, if the common bile duct is 
scarred, regardless of whether this is due to 
infection or trauma, what would seem to be 
dilated common bile duct may be the portal 
vein. An aspirating needle and syringe, as 
recommended by Deaver, can best be used in 
the identification of the common bile duct or 
its stump (Fig. 5). Should the portal vein be 
punctured the bleeding can be readily con- 
trolled by the application of pressure to the 
needle hole for a few moments. On one or 
two occasions, what seemed most certain to 
be the distended duct proved to be the portal 
vein but no harm was done by the puncturing 
needle. Many such secondary operations are 
exceedingly difficult and the utmost care must 
be taken.in the dissection of intestines from 
the under surface of the liver, in order not to 
open them inadvertently. When the common 
bile duct is intact, it will always be found to 
occupy the most lateral portion of the hepati- 
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coduodenal ligament and it is best to approach 
from that side and keep close to and work 
down on the under surface of the liver. In 
such cases the discovery by palpation of a 
stone which is large enough to be grasped in 
the fingers gives a feeling of satisfaction, 
because it means certain isolation and identifi- 
cation of the duct. 

Following exploration of the interior of the 
common bile duct, a catheter of sufficient cali- 
ber to drain bile from the biliary tract tem- 
porarily is sutured into the duct. Such a 
catheter is removed between the tenth and 
the twelfth postoperative day (Fig. 6). A 
T-tube is best if prolonged drainage of the 
biliary tract is desired. 


THE PERIOD OF CONVALESCENCE 


If the biliary passages are cleared of stones 
and ready exit of bile into the intestinal tract 
or to the exterior is provided during the 
period of acute inflammatory oedema follow- 
ing operation on the ducts and their contigu- 
ous structures, convalescence is practically 
always without incident. If free passage of 
bile is not provided the jaundice may deepen, 
the coagulation time may lengthen, and bleed- 
ing from the wound occur. Later, if the ob- 
struction is not relieved, the train of events 
leads through hepatic and renal insufficiency 
to death. 

Should a stone remain in the duct, or should 
pancreatitis and oedema of the pancreatic 
portion of the common bile duct prevent the 
passage of bile into the intestinal tract and 
bleeding occur from the wound, every effort 
should be made to attract more drainage of 
bile to the exterior; hence, the necessity of 
temporary drainage of the common bile duct 
in all cases following the removal of stones. 
Should bleeding occur from the wound it may 
be checked by the intravenous injection of 
calcium chloride or transfusion of citrated 
blood provided the jaundice is not increas- 
ing from continuing obstruction. In one case 
in which such measures failed, the wound was 
opened and the bleeding from the hepatic 
notch controlled by the application of a pack 
of iodoform gauze mixed with powder composed 
of 8 parts of powdered boric acid and 1 part 
powdered acetanilid. 





Fig. 6. Drainage of the hepatic duct by Mayo-Robson 
hepaticus drain. 
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OF EPIDIDYMITIS! 


By HARRY C. ROLNICK, M.D., Cutcaco 


YY NUE pathology of epididymitis has been 
studied fairly extensively both abroad 
and in the United States. Cunningham 

and Cook (3) and Kretschmer and Alexander 
(5) have within recent years presented studies 
of the pathology of acute and chronic epididy- 
mitis in a large series of cases together with a 
résumé of the literature. Very little study has, 
however, been made of the pathology of acute 
epididymitis during the first few days after 
onset and practically none of the mode or 
path of extension of the infection in the epi- 
didy mis. 

The experiments to be reported in this 
paper were undertaken in order. to determine 
the pathological changes in early acute epi- 
didymitis and also the route taken by the 
bacteria in the extension of the infection up- 
ward in the epididymis. In 1924 the writer 
presented before the Chicago Urological So- 
ciety, a theory of the mechanism and pathol- 
ogy of epididymitis (7) that corresponds well 
with many of the clinical facts and some 
experimental observations. 

The inability to inject fluids through the 
vas deferens beyond the tail of the epididymis 
(Fig. 1) of experimental animals and also that 
of the living human is a factor which appar- 
ently had not been previously considered. The 
deductions made from this finding were that 
bacteria from the infected seminal vesicle 
traveling along the lumen of the vas deferens 
in the development of epididymitis are pre- 
vented from passing upward along the lumen 
of the epididymis beyond the tail by the same 
mechanical or anatomical factors that prevent 
the forcing of fluids beyond the tail (Fig. 2). 

The tail of the epididymis suffers the brunt 
of the inflammatory process, but the body 


and head of the epididymis and the other 
contents of the scrotum are also atflected. 
It was, therefore, assumed that the infection 
in epididymitis secondary to seminal vesiculitis 
is intra-tubular in the tail of the epididymis, 
that it involves the rest of the epididymis by 
peri-tubular and _ interstitial extension and 
produces a peri-epididymitis of the body and 
head rather than an epididymitis. 

Belfield and Rolnick (2) have recently dem- 
onstrated excretion by the body of the epi 
didymis (Fig. 3). Although we are not con- 
cerned here with hamatogenous infection of 
the epididymis, this finding of excretion would 
indicate that many of the cases of chronic 
simple epididymitis and many other types of 
epididymitis are of hematogenous origin. In 
one of the sections made in this series of 
experiments, secretion by the epididymis, a 
well recognized function, is also demonstrated 
(Fig. 4). 

The results of the experiments verify only 
in part the theory of the pathology and mech- 
anism of epididymitis as just stated. ‘This 
work which is now presented was done during 
July and August, 1925, and has not been 
previously reported. Report can be given of 
a series of experiments on 18 dogs and 4 
clinical cases of acute epididymitis which have 
been studied since then. 

The experiments were divided into 3 groups. 
In all cases the epididymides were injected bi- 
laterally through a vasotomy incision with 
either chemicals or bacteria or both. The ani- 
mals were destroyed at intervals of from 1 to 
8 days following the injection of chemicals 
and at intervals of from 36 hours to 6 days 
following the injection of bacteria In those 
in which the injection of bacteria was followed 


1Presented before the Chicago Urological Society, January 24, 1928. 
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lig. 1. A roentgenogram taken following the injection 
of the epididymis of a dog through the vas deferens with 
50 per cent sodium iodide solution and showing the impos 
sibility of forcing fluids beyond the tail of the epididymis. 


within a few hours by the injection of chem- 
icals, the intervals between operation and 
destruction or death of the animal varied 
from 3 to 6 days. Sections were then made of 
various parts of the tail, body, and head of 
each epididymis -164 sections in all. 

The 7 dogs in the first series were injected 
through the vas toward the epididymis with 
various chemical solutions consisting of 1 per 
cent protargol, 3 and 5 per cent collargol, 1 
per cent mercurochrome, and 1 per cent 


_chlorazine. The results of these experiments 


corroborated the work of Belfield, carried 
out many years ago, in which he showed that 
it was impossible to produce a chemical epidid- 
ymitis. Since these experiments were con- 
ducted, experimental work by us on the living 
human has also agreed with these observations 
of the failure to produce a chemical epididy- 
mitis. None of the solutions could be found 
in sections of the body or head and were pres- 
ent in the lumen of the tail only. The epithe- 
lium of the tubule remained intact even with 
a 5 per cent collargol solution and none of the 
solutions could be found in the interstitial 
tissue. They all remained within the lumen 
of the tail of the epididymis. 

The 7 dogs in the second series were in- 
jected in the same manner with bacteria and, 
as previously stated, sections were made of 
various parts of the epididymides of the dogs 
who were destroyed at intervals of from 36 
hours to 6 days following injection. ‘Ihe 
bacteria were 24 hour growths of stock cul 
tures of bacillus coli, staphylococcus aureus 
and staphylococcus aureus hamolyticus the 
virulence of which had been previously deter 
mined. The staphylococcus aureus hamo 
lyticus had been fatal to a hospital interne 
4 years previously. The bacillus coli was 





lig. 2. Entire seminal duct from tail of epididymis to 
prostatic urethra injected in the living with iodized oil 
through vasotomy. Not even a watery fluid could be 
forced beyond the tail of the epididymis. Note large loop 
in pelvic portion of the vas. The large shadow above the 
vesicles is due to surplus oil in the bladder. 





Vig. 3. The testis and epididymis of a dog. Silver 
arsphenamine has been injected into its vein. The body 
of the epididymis shows the presence of salt, theZhead and 
tail do not. 
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ig. 4. Section of the head of the epididymis of a dog. 
The tubules are packed with spermatozoa and numerous 
globules of secretion which appear white and do not take 
up the stain. 


considerably less virulent than the 2 other 
types. ‘The microscopic pathology did not 
vary with the different organisms except in 
intensity of infection. Nearly all writers 





Fig. 5s. Section of the tail of the epididymis of a dog in 
jected through the vas 4 days previously with culture of ba 
cillus coli. There is a beginning localized abscess and round 
cell infiltration is interstitial. Walls of the tubule intact. 


lig. 6. Section of the head of an epididymis injected, 
through the vas 4 days previously with a 24 hour culture of 
staphylococcus aureus hamolyticus. The inflammation 
is interstitial and peritubular and not intratubular. 


agree that the pathology of epididymitis in 
the human varies but little with the different 
infecting organisms. 

The gross pathology found corresponded 
with that reported by the authors previously 
mentioned except that the infections due to 
the staphylococcus aureus hemolyticus were 
more severe and destructive than that usually 
seen. Multiple abscesses, particularly in the 
tail and some in the body and head, were 
noted. A fibrinous and purulent exudate 
covered the tunica in some and the testicle 
was also involved in a few cases. 

The microscopic pathology brought out one 
finding quite distinctly, that is, that the in- 
flammation even in the tail of the epididymis is 
not intratubular but is peritubular and inter- 
stitial (Fig. 5). It also demonstrated, as had 
been suspected, that the involvement in the 
head and body was interstitial and not intra- 
tubular (Fig. 6). This latter had been dem- 
onstrated by Andrey and Dalous in 1903 (1), 
who showed that the extension of the infec 
tion in the epididymis was via the interstitial 
tissue and lymphatics. Although the walls of 
the tubule in the tail showed considerable 
oedema in some cases and although the tubule 
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Fig. 7. Section of the body of an epididymis injected 
through the vas deferens 4 days previously with a 24 hour 
culture of staphylococcus aureus. An interstitial abscess 
and round infiltration are shown. There is no intratubular 


. involvement. 


was often markedly compressed and cede- 
matous, the epithelium was apparently intact. 
In a few instances there was some leucocytic 
infiltration in the lumen but here also the 
epithelium showed very little change. Where 
large abscesses had formed these were inter- 
stitial and had pushed the tubule aside and 
compressed it. In some cases the tubule was 
involved and destroyed. In others there was 
marked round cell infiltration around the 
wall of the tubule and in some within the wall 
associated with an oedema of the submucosa 
and occlusion of the lumen as result of this 
oedema. In most of the sections, areas of 
round cell infiltration or abscesses were to be 
seen only in the interstitial tissue (Fig. 7). 

The tubule of the body and head was 
usually somewhat dilated and in others mark- 
edly so (Fig. 8) with areas of round cell infil- 
tration or abscesses in the interstitial tissue 
only. In some sections of the tail near large 
abscesses, the tubule was also distinctly di- 
lated. The tubule above the tail was in some 
cases filled with sperm. In most instances, 
however, no sperm was found. 

Nobl (6) and Sellei (8) showed that in 
both acute and chronic epididymitis there is a 


Fig. 8. Marked dilatation of the tubule above the tail 
with an interstitial abscess but no intratubular involve 
ment. Section of the body of the epididymis which had 
been injected with bacillus coli through the vas deferens 
5 days previously. 





ig. 9. Section of the tail of an epididymis injected with 
a 24 hour culture of staphylococcus aureus. Eighteen 
hours later, 2 per cent mercurochrome was_ injected 
through the vas in the same manner toward the epididymis 
and the animal was destroyed 4 days following the injec 
tion of the bacteria. Note the marked round cell infiltra 
tion interstitial and peritubular, but not intratubular. The 
dye is shown in the lumen of the tubule, the epithelium is 
intact. The antiseptic, which did not escape outside as 
did the bacteria, had no effect on the infection. 
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Fig. 10. High power photomicrograph of the tail of a 
human epididymis removed 3 days following the onset of 
gonorrhceal epididymitis. Note the interstitial round cell 
infiltration and the marked cedema of the wall of the tubule 
with no intratubular involvement. (Edema and compres- 
sion are from without. 


marked increase of connective tissue about the 
tubules. In chronic epididymitis Delbert and 
Chevassu (4) showed that stenosis is due to con- 
traction of newly formed connective tissue and 
to epithelial proliferation within the tubule. 
Wolff (9) showed the peritubular sheath 
markedly disrupted in acute epididymitis. 

The third series of experiments consisted of 
the injection of the 3 cultures into 4 dogs. 
This was followed within from 12 to 18 hours 
by the injection of a 2 per cent mercurochrome 
through the vas, down to the epididymis in 
the same manner in which the bacteria had 
been injected. An attempt was made here to 
medicate the epididymis directly and possibly 
abort the epididymitis. 

The gross and microscopic pathology was 
not different with the injection of both bac- 
teria and chemicals than in those in which 
bacteria only had been injected. The multiple 
abscesses and round cell infiltration, peri- 
tubular and interstitial, were similar to those 
in which only bacteria had been injected. The 
tubules of the tail only showed mercuro- 
chrome in the lumen, none was found in the 
peritubular or interstitial tissue. 


lig. 11. Section of the tail of a human epididymis 
removed to days following the onset of gonorrhceal 
epididymitis. ‘Fhere are present marked interstitial and 
peritubular inflammation and some epithelial proliferation 
in the lumen of the tubule. 


The last series of experiments verified the 
previous findings that the primary seat of the 
inflammation is around and between the 
tubules and not in the lumen and that direct 
medication of the epididymis through the vas 
is therefore of no value. 

The last experiments also demonstrate that 
within a few hours after the bacteria reach 
the epididymis they penetrate the wall of the 
tubule by passing between the epithelial cells 
and rapidly spread to the interstitial tissue. 
The 4 sections of clinical cases of acute epidid- 
ymitis, 3, 5, 7, and ro days after onset, also 
showed marked interstitial involvement of the 
tail but practically no intratubular involve- 
ment. In the case of 1o days’ duration, there 
was marked epithelial proliferation in parts 
of the tubule and destruction in a few areas. 

This interesting observation that epididy- 
mitis in its onset at the tail and in its exten- 
sion upward is almost entirely a peritubular 
and interstitial inflammation and not intra- 
tubular, is of considerable clinical importance. 
Although these findings do not correspond 
with many of the descriptions of the pathol- 
ogy made by others who reported considera- 
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ble intratubular involvement, the most likely 
explanation of their finding is that in most 
instances the pathology of acute epidid 
ymitis was studied in infections that had 
heen present 10 days or more and therefore 
after destructive changes in the tubule had 
taken place as the result of compression or 
abscess, or extension from without. 


SUMMARY 


1. It is not possible to produce a chemical 
epididymitis. This has been demonstrated 
clinically in that epididymitis does not follow 
vasotomy except in those cases in which there 
has been a secondary infection of the vasot- 
omy wound. 

2. Acute epididymitis at its onset consists 
of an interstitial and peritubular, and not 
intratubular, inflammation of the tail as well 
as of the body and head of the epididymis. 

3. The extension of the infection from the 
tail is via the peritubular and interstitial tis- 


sues and not via the intratubular tissues. 


4. Direct medication of the epididymis 
through the vas does not influence the infec- 
tious process because the bacteria are in the 
interstitial and peritubular tissues and in the 
wall of the tubule and not in the lumen. 
Chemicals remain within the tubule and do 
not reach the bacteria. 

CONCLUSIONS 

1. Within a few hours after the bacteria 
have reached the tail of the epididymis, they 
penetrate between the epithelium, involve the 
wall, and extend to the interstitial and peri- 
tubular tissues, there to set up the inflam- 
matory process. 

2. Occlusions of the epididymis following 
epididymitis results in the main from inter- 
stitial and peritubular inflammation produc- 
ing compression and destruction from without 
in acute epididymitis and fibrosis and scarring 


from without and within in chronic epididy 

mitis. 

3. Epididymotomy does not consist of nick 
ing or incising the dilated tubules of the 
epididymis presumably filled with pus, as often 
stated, for the inflammation is interstitial. 

4. Early relief of the tension due to the 
interstitial and peritubular inflammation is 
definitely indicated, not only to relieve the 
symptoms and hasten the course of the proc 
ess but also to prevent destruction and obliter- 
ation of the tubule. 

5. Epididymotomy should be limited to 
the tail of the epididymis, without incision 
of the tunica vaginalis. The purpose of the 
incision is to relieve the tension and provide 
free drainage from the interstitial tissues. 

6. Epididymotomy should consist of one 
clean incision. The relief of tension and the 
regenerative capacity of the tubule which has 
not been destroyed by infection, but has 
merely suffered a clean incision, will reduce 
the incidence of occlusion and the resultant 
sterility. 

7. Epididymotomy, particularly from the 
viewpoint of preventing later occlusion of the 
epididymis, should be performed early, within 
the first few days after the onset of an epididy- 
mitis. 
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“K has classilied cases of cancer 
with respect to the degree of malig- 
nancy into one of four groups, based 
upon the histology of the tumor. His work has 
stimulated many others to study groups of 
cases in a similar manner. Greenough recently 
published the results of such a study in a 
series of cases of mammary cancer and 
reached the conclusion that one could pre- 
dict, with reasonable accuracy, the outcome 
of a case, depending solely on such an his- 
tological survey. The pathological laboratory 
of the Mensesial Hospital has included for 
some years, as an integral part of its report 
of tissue study, a grading into one of three 
groups indicating the degree of malignancy 
of the process. It seemed to us that so much 
emphasis has been placed upon histological 
findings that we have lost sight of the im- 
portance of clinical data, always available 
for study. Reflection upon this subject has 
led us to believe that cases of carcinoma of 
the breast may be graded from purely clinical 
data which will furnish perhaps an even more 
accurate estimate of the degree of malignancy 
than the histology of the tumors can reveal. 

A wide variation is found in the clinical 
setting and course of mammary cancer, for 
the disease may be fatal in a few months or 
may continue for many years; in our own 
experience the shortest duration being 5 
months, and the longest, years. A 
marked difference in malignancy exists be- 
tween tumors of small size which have been 
present for years and those of rapid growth, 
which have been present but a few weeks or 
months. A more favorable prognosis should 
be expected when the disease is thoroughly 
localized, as compared to the outlook when 
the axillary lymph nodes are extensively in- 
volved. Cancer of the breast associated with 
pregnancy or lactation, presents a menacing 
picture and usually runs a rapidly fatal course. 
An elderly woman, with a well localized proc- 
ess, which has shown little growth activity, 






22'%4 


would be placed in the relatively benign group. 
A rapidly growing tumor in a young woman 
would be classified as highly malignant. Upon 
the other hand, a well encapsulated tumor 
of considerable size, even with beginning 
ulceration but without involvement of axil- 
lary nodes is often of relatively low malig- 
nancy. All of these considerations should be 
taken into account, prior to treatment, in 
evaluating the degree of malignancy. Such an 
estimate of the patient’s status based on 
clinical data is important, for it may guide 
the surgeon in the matter of prognosis and 
determine his decision regarding operation. 
Although there are many clinical factors 
which might be considered, it has seemed to 
us that the four major ones to be used in 
estimating the degree of malignancy are: 
age, presence of lactation, rate of growth, and 
extent of disease. These are the weighting 
factors, and they alone have been considered 
in building up what we have chosen to call 
“a clinical index of malignancy.” After due 
consideration, the weight which we assigned, 
arbitrarily, to each factor was as follows: 
Age—A =2 Rate of growth—R =4 
Lactation—L = 3 Extent of disease—E = 5 
Each weighting factor was subdivided into 
‘**Gradation Factors,” in a similar manner and 
arbitrary values (Table I) were given to each. 
The clinical index of malignancy for any 
individual patient is calculated by multiply- 
ing the value of each weighting factor by its 
gradation factor and adding the results, as: 
CI.M.=2A,+3Lh.t4Ro+5Ec 
An inspection of Table I reveals that the 
smallest possible clinical index is 11: 
C.I.M.=(2x1)+(3x0) + (4x1) + (541) =11 
The highest possible figure is 55: 
C.I.M.=(2%4) + (3x3) + (4x4) + (5x4) =55 
Based upon such a calculation, patients 
may be placed in one of the three grades: 
Grade A.—11~-25—relatively benign. 
Grade B.—26-39—moderately malignant. 
Grade C.—40-55—highly malignant. 


1Read before the Surgical Section of the New York Academy of Medicine, November 2, 1928. 
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TABLE 1 
Weighting factor Gradation factors 

(Over 55 =I 
Age A=2 Ac 441-55 =2 
| 40 or under=5 
coins - _ {Absent =o 
Lactation L=3 Le \Present =3 
Slow =I 
Rate of growth R=4 Reo {Moderate =2 
Rapid =4 

{Small 
3cm.orless=1 
Extent of disease E=5 Ec 4 Large =2 
Nodes present 
=4 











' We desire to express our thanks to Dr. Raymond Pearl, of the School 
of Hygiene, Johns Hopkins University, for his guidance and aid in the 
development of the index. 


In order to determine the soundness of such 
an index as a guide to ultimate prognosis, we 
have surveyed too primary operable patients 
from the breast clinic without any attempt 
at selection. All of these patients were treated 
surgically with the addition of pre-operative 
and post-operative X-radiation. Table II 
shows the gradings according to the clinical in- 
dex of malignancy and the ultimate outcome. 

It is apparent that a reasonably accurate 
prognosis can be given by the use of the 
clinical index, Grade A showing 69 per cent 
alive and well 5 years or more after operation 
as compared with 34 per cent in Grade B, 
while in Grade C but 1 patient, or 4 per cent, 
was without evidence of disease at the end of 
5 years. 

None of the patients graded A died within 
the first year, and but 2, or 9 per cent, within 
the first 2 years. A large number of the cases 
in Grade B succumbed to the disease in the 
first 2 years, 22 per cent dying in the first and 
41 per cent within the 2 year period. Of the 
patients graded C, more than one-half died 
within the first year and within the first 2 
years 78 per cent had succumbed. 

In order to determine whether the clinical 
or histological grading would furnish a more 
accurate prognosis, Dr. James Ewing has 
graded the same 100 cases, based solely upon 
histological study. He has placed them in 
one of three grades according to the degree 
of malignancy (Table III). 


TABLE II.—CLINICAL GRADING 

Grade A 
Alive and well... . 
Dead within. 


Relatively benign 
5 years or more 


26 patients 
(69%) 18 


I year.. ° 
Dead within. 2 years 2 
Dead within. 3 years 3 
Dead within 4 years 2 
Dead within. 5 years I 


Grade B 
Alive and well. . 
Dead within. 


Moderately malignant 51 patients 


5 years or more (34%) 18 


I year II 
Dead within. 2 years 10 
Dead within. 3 years. 6 
Dead within. 4 years 3 
Dead within. 5 years e 


Grade C Highly malignant 23 patients 
Alive and well... 5 years or more (4%) 1 
Dead within I year 12 
Dead within 2 years 6 
Dead within. 3 years ; 2 
Dead within 4 years ° 
Dead within. 5 years 1 


A study of Table III reveals that in the 
relatively benign group, 52 per cent of the 
patients were without evidence of disease 5 
years or more after operation; whereas, by 
the clinical grading, 69 per cent of these more 
favorable patients were alive and well at the 
end of this period. In Grade II, 33 per cent 
survived 5 years, free from disease, a figure 
closely comparable to the 34 per cent ob- 
tained by the clinical grading. In Grade III, 
the histological grading showed 29 per cent 
alive and well at the end of 5 years compared 
to 4 per cent by the clinical grading. It is 


TABLE III. 


Grade 1 


HISTOLOGICAL GRADING 


Relatively benign 23 patients 


Alive and well 5 years or more (52%) 12 
Dead within. I year I 
Dead within. 2 years 4 
Dead within. 3 years 5 
Dead within 4 years ° 
Dead within. 5 years I 


Grade II Mo lerately malignant 63 patients 
Alive and well... . 5 yearsormore (33%) 21 
Dead within. I year 18 
Dead within. . 2 years II 
Dead within. 3 years 6 
Dead within 4 years 4 
Dead within 5 years 3 


Grade IIIf 
Alive and well... . 


Highly malignant 
5 years or more 


14 patients 


(29%) 4 


Dead within. . I year. 4 
Dead within . 2 years 3 
Dead within. . 3 years.. ° 
Dead within. . 4 years.. L 
Dead within. . 2 


5 years 
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TABLE IV.~—COMPARATIVE CLINICAL AND 
HISTOLOGICAL GRADINGS 


Histological grading 
Clinical grading Alivel 31% 
elo 
and | >| > 
well | | 


| 3 year 
| 4 year 
| s year 


Grade A 

Alive and well 1 
Dead within 1 year 
Dead within 2 years 
Dead within 3 years 
Dead within 4 years 
Dead within 5+ yrs. 


Grade II 10 


Jw jn 


|» | 
| | 


8 

o| Grade I 6 I 
2 

3 : a ; 

2! Grade III 2 I 
I 

Grade B 

Alive and well 18 
Dead within 1 year 11 
Dead within 2 years 10} (, ie Il 
Dead within 3 years 6| "TC ** | 
Dead within 4 years 3] Grade III | F 
Dead within 5+ yrs. 3 


Grade I 6/1 


|=] 





=[s | 
ae all fn 


Grade C 
Alive and well oo 
Dead within 1 year 12| Grade I 
Dead within 2 years 6] (ode dy], 
Dead within 3 years 2| 7*°° * 
Dead within 4 years ©} Grade III 
Dead within 5+ yrs. 2 sais 3 





























obvious that the histological grading fails to 
place a sufficient number of the more favor- 
able cases in Grade I. Furthermore, it does 
not draw a sharp distinction between Grades 
II and III, for the figures for these two 
grades, for satisfactory 5 year results, are too 
closely comparable: Grade II, 34 per cent, 
Grade III, 29 per cent. A much wider di- 
vergence should appear to have the gradings 
of any significance. 

In Grade I (histological) 4 per cent died 
within the first year compared to o per cent 
for those graded clinically, and within the 
first 2 years 22 per cent succumbed to the 
disease in comparison to 9 per cent for those 
in clinical Grade A. In Grade II (histological) 
29 per cent died within the first year com- 
pared to 22 per cent of the clinically graded 
cases. Within the first 2 years 46 per cent 
succumbed to the disease, while 41 per cent 
of the patients, graded clinically, died. In 
Grade III, 29 per cent died within the first 
year and so per cent within the first 2 years, 
in comparison to 50 per cent and 78 per cent 
for the clinically graded patients. 

Table IV matches up the 5 year results in 


100 cases, and indicates how the patients in 
each clinical grade were graded histologically. 
In the relatively benign group (clinical) 10 of 
the patients, rémaining alive and well, were 
placed in Grade II on a histological basis. It is 
evident that these patients should have fallen 
into the relatively benign rather than the mod- 
erately malignant group. Of the patients in 
Grade B (clinical) two of those remaining alive 
and well were considered Grade C cases, when 
the histological grading was followed. Of the 
highly malignant group, according to clinical 
grading, 9 of the patients, who succumbed 
to the disease within one year were classified 
Grade II cases on a histological basis. It 
seems fair to conclude that the clinical grading 
made a more accurate selection of the patients 
than did the histological. 

One reason for the failure of histological 
grading to provide a correct prognosis lies 
in the fact that different histological pictures, 
indicating varying degrees of malignancy may 
be found in various portions of the same 
tumor. The study of a small section may 
reveal one type of histology while another 
section may show a much more malignant 
type of tumor growth. The study of large 
sections initiated by Sir George Lenthal- 
Cheatle, and first used in this country by Mr. 
Ellis, of the laboratory staff at Memorial 
Hospital, demonstrates the marked variation 
in histological pictures in different portions 
of the same tumor, and shows the difficulty 
of histological grading for any one patient. 

Moreover, histological grading fails to pro- 
vide a correct prognosis because no considera- 
tionis given those important clinical factors de- 
termining the ultimate outcome of the disease. 

From this study, no doubt can exist that 
the histological grading is far less effective in 
furnishing an accurate prognosis than is the 
clinical grading. We are firmly convinced 
that the grading of patients based upon the 
clinical index, gives a more accurate estimate 
of the type of disease and the ultimate prog- 
nosis than does any other grading hitherto 
proposed. 


REFERENCES 


Bropvers, A. C. Minnesota med., 1925, viii, 726-730. 
Idem. Arch. Path. & Lab. Med., 1926, ii, 376-381. 
GREENOUGH, R.B. J. Cancer Research, 1925, ix, 453-403: 








CO 
ge 
of 


of 
am 


etic 
Vir 








i 


on UY 


Og- 
rto 


463. 





TROUTT: 


ACUTE PERFORATION OF PEPTIC ULCER 815 


ACUTE PERFORATION OF PEPTIC ULCER 
SIGNIFICANCE OF UNUSUALLY HIGH INCIDENCE AMONG SOLDIERS IN HAwaIt! 
By JAMES M. TROUTT, M.D., B.A., F.A.C.S., Honotutu, Hawa 


Major, Medical Corps, U. S. Army, Surgical Service, Tripler U. S. Army General Hospital, Honolulu, Territory of Hawaii 


HEN I first took over the surgical 

service of one of the large army hos- 

pitals in Hawaii, I was astonished at 
the relative frequency of admissions for acute 
perforated peptic ulcer. It was an experience 
unparalleled in 20 years of practice and led to 
an investigation, the more important elements 
of which are herewith reported. 

It should be stated at the outset that the 
subject is approached from a surgical view- 
point and with special reference to its bearing 
on the military service. The term peptic ulcer 
is taken to connote both gastric and duodenal 
ulcer as well as the more recently recognized 
gastrojejunal or marginal and jejunal ulcer. 

After a review even incompletely of the lit- 
erature on peptic ulcer, it seems presumptuous 
and reprehensible to add to the already volu- 
minous bibliographic incubus. ‘The task of 
reading, correlating, and evaluating what has 
been written for the last 20 years on only one 
aspect of the subject, i.e., ruptured peptic ul- 
cer, has been enormous. Speck (g) in 1923 
appended 5 pages of bibliography to an article 
on perforated gastric and duodenal ulcer. Nev- 
ertheless, contemplation of detached aspects 
of a subject affords individual pictures, a slow 
motion glimpse as it were, and aids in the 
cinematoscopic vision of the whole subject. 


OBJECTIVES OF STUDY 


The two aspects of acute perforated peptic 
ulcer with which I am chiefly concerned are 
its incidence and treatment. As a corollary of 
these, however, one is inevitably forced to a 
consideration of the etiology of peptic ulcer in 
general. It follows, then, that the objectives 
of this study may be stated as follows: 

1. To demonstrate or disprove the presence 
of an unusually high incidence of perforations 
among soldiers in Hawaii. 

2. Toascertain whether or not there are any 
etiological factors peculiar to a Hawaiian en- 
vironment responsible for the undue incidence. 


3. To draw such conclusions as may be 
possible from the report of a small series of 
cases with regard to the treatment of acute 
perforations generally and in the military 
service particularly. 

INCIDENCE 

Statistics as to the incidence of peptic ulcer 
have been notoriously unreliable and are fre- 
quently not even mentioned in some of the 
latest textbooks. A percentage incidence 
based on clinical cases diagnosed as ulcer and 
without reference to population is open to 
many obvious objections. Pathological sta- 
tistics are more dependable, but ulcers fre- 
quently heal without leaving a scar, and the 
dividing line between a postmortem ecchymo- 
sis or erosion and beginning ulcer is often very 
fine. Deaver (1) says that his study of some of 
the autopsy material (500 cases) of a Phila- 
delphia hospital failed to demonstrate the 
number of ulcers and healed scars in the du- 
odenum and stomach reported by other ob- 
servers. He was referring to the report of 
Sturtevant and Shapiro (10) who found from 
a review of 7,700 necropsy records of Bellevue 
Hospital that about 2 per cent of the patients 
had had either gastric or duodenal ulcer or had 
evidence of having had an ulcer. 

Nevertheless, statistics serve as a basis for 
comparison and I have chosen Morton’s (4) 
figures for this purpose. He says: ‘‘ Combined 
clinical statistics show 3,036 cases diagnosed 
as ulcer among 339,575 patients, i.e., 0.894 per 
cent: combined statistics of autopsies of vari- 
ous series show 2,608 ulcers'out of 59,450 
autopsies, i.e., 4.4 per cent.” Morton (4) 
quotes Robertson and Hargis, who found ulcer 
or scars of ulcer in 18.9 per cent of 2,000 
necropsies. Annual reports of the Queen’s 
Hospital, Honolulu, which is the only general 
hospital serving the civil population of Hawaii, 
list for 1925 of 6,000 cases treated, 14 gastric 
or duodenal ulcers, with a percentage of 0.233; 


1Published with the permission of the Surgeon General, who is not responsible for any opinion expressed or conclusion reached herein. 
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and for 1926, of 6,000 cases treated, 27 ulcers, 
with a percentage of 0.45. 

Table I gives the incidence of peptic ulcer in 
officers and enlisted men of the U. S. Army by 
color and country from 1922 until 1926; the 
incidence of gastric and duodenal ulcer is 
given separately. ‘The figures are rates per 
1,000, and not percentages. 

Table II is a consolidation of the data con- 
tained in Table I and consists largely of totals 
for the 5 year period from 1922 to 1926. 

The average incidence of peptic ulcer in the 
United States Army as a whole for the 5 year 
period from 1922 to 1926, rate per 1,000, is 
0.73. ‘This is about one-twelfth of Morton’s 
percentage of clinical cases. 

By reference to Figures 1, 2, and 3, it will be 
seen that the admission rate for peptic ulcer in 
Hawaii is decidedly below the same rate for 
the entire army. A further comparison with 
the admission rate for white enlisted men serv- 
ing in the United States shows that, with the 
exception of 1924, peptic ulcer has been less 
common among soldiers in Hawaii. 

This finding might be criticized on the 
ground that peptic ulcer has not been diag- 
nosed as frequently in Hawaii as in the United 
States, were it not for the fact that there is a 
close correspondence between the rates for 
each year, by country and total army. Again, 
the medical officer personnel of the military 
hospitals in Hawaii has been changed on an 
average of at least twice in a 5 year period. 
This reduces the personal element in diagnosis 
to a minimum. 

The greater incidence of peptic ulcer in the 
civil population as compared with the military 
service is readily explained by several factors. 
Among the most important of these are the 
age limits of service in the army, which are 18 
to 64 years, with an overwhelming predomi- 
nance of individuals who are in the third dec- 
ade of life or who fall into the last 2 years of 
the second decade. ‘Then, too, officers and 
enlisted men must pass a strict physical exami- 
nation before entry into service. 


INCIDENCE OF PERFORATION 


The consensus of opinion of most authors is 
that acute perforation complicates peptic ulcer 
in about 12 per cent of all cases. However, the 


percentage of perforations in this series of 496 
cases of ulcer which occurred in the U. S. 
Army during the years 1922 to 1926 is less, 
being 8.87 per cent. 

Table III gives the actual numbers by coun- 
try of annual admissions for perforated ulcer 
in officers and enlisted men in the U. S. Army 
as well as the percentage of ulcers rupturing. 
Analysis of this table shows a consistently 
greater percentage of perforations occurring in 
peptic ulcer in Hawaii as compared with the 
United States, with the exception of the year 
1922. During that year, but one ulcer was re- 
ported from Hawaii, and no perforations. Fig- 
ure 4 graphically portrays the comparison. 

The percentage of total ulcers perforating 
during the 5 year period from 1922 to 1926 in 
enlisted men in Hawaii was 33.3 per cent, as 
compared with 7.77 per cent in the same class 
of soldiers serving in the United States. 

Tables IV and V give the total percentages 
and incidentally bring out the fact that where- 
as in 1922, 1 out of 41 ulcers ruptured, in 1926, 
1 out of 7 ruptured. 


SUMMARY 


From these statistics, one may conclude 
that: 

1. Peptic ulcer occurs one-half times more 
frequently among white soldiers serving in the 
United States, but perforates four times more 
frequently among soldiers in Hawaii. 

2. Peptic ulcer is steadily on the increase in 
the United States Army. 

3. The percentage of ulcers which perforate, 
that is to say, acute perforations, has in- 
creased almost sevenfold since 1922. 


SIGNIFICANCE OF HIGH INCIDENCE OF 
PERFORATIONS 

It has been generally agreed that climate, 
season, and altitude have no relationship to 
the development of peptic ulcer or to perfora- 
tion of an ulcer. Annual admission rates from 
disease in the U. S. Army for the last decade, 
published by the Surgeon General, prove that 
Hawaii is the most healthful country of any in 
which white troops serve, including the United 
States. 

The climate in Hawaii is subtropical, but 
cooled by trade winds; it is equable and with- 
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TABLE I.—INCIDENCE OF ULCER OF THE STOMACH AND OF THE DUODENUM PER ONE 
THOUSAND OFFICERS AND ENLISTED MEN BY COLOR AND COUNTRY 


1922 





Number| Rate 





Ulcer of the stomach 

















Officers ‘ ‘i 
White enlisted 
United States ‘ m 
Europe - : . a = 
Philippine Islands —— — _— 
Hawaii EE BA. 5 
~~ ‘Panama — 





Colored enlisted U. S. 





Filipinos 





Porto Ricans, Panama 











Total army 36 25 
Ulcer of the duodenum 
Officers 20 1.59 
White enlisted 
United States 19 21 
Europe 3 1.13 


Philippine Islands 
Hawaii I 10 


"Panama 3 45 
~ Colored enlisted U. S. 

” Filipinos 
Porto Ricans, Panama 


Porto Ricans, P. R. 


Total army 40 31 


Grand total of ulcers and rates 82 56 











1923 1924 1925 1926 
Number| Rate |Number| Rate | Number| Rate |Number| Rate 
I o9 2 18 5 44 4 35 
15 19 19 22 22 26 28 34 
I 24 2 47 
I 08 I 09 2 15 4 30 
2 29 3 43 I 15 2 30 
3 68 I 24 2 5! I 25 
I 14 
I or 
17 26 19 34 25 42 32 
8 71 26 2.32 13 1.14 30 2.64 
31 38 35 4 53 62 48 59 
2 53 
4 32 7 60 4 30 6 15 
15 2 29 5 73 4 60 
23 3 72 I 25 2 5° 
I 14 
2 1.82 
I 40 
30 73 54 78 57 92 69 
69 53 99 7 112 82 134 1.01 


























The rate given is for Porto Ricans in Panama; for total Porto Ricans, in Panama and in Porto Rico, there was one admission, with a rate of .45, 


for 1925 


The rate given is for Porto Ricans in Panama; fer total Porto Ricans, in Panama and in Porto Rico, there were two admissions, with a rate of 


.90, for 1925. 


out distinct seasonal variations. A slightly 
lower mean annual temperature and increased 
precipitation prevails at the army post of 
Schofield Barracks, which is situated on an 
upland plateau, goo feet above sea level. All 
other army posts in Hawaii are virtually at 
sea level. 

Among soldiers in Hawaii for the years 
from 1922 to 1926, 7 out of 10, 70 per cent, of 
the perforated ulcers occurred at Schofield 
Barracks. Of the 3 remaining perforations, 2 
were in one individual who sustained a rup- 
tured gastric ulcer and 3 months later, a per- 
forated duodenal ulcer. But since about 61 
per cent of all troops in Hawaii have been sta- 
tioned at Schofield Barracks and since their 


annual admission rates from disease have been 
in the proper proportion, the significance to be 
attached to climate and altitude in this con- 
nection is minimal. 

In Hawaii, only the rates for diseases of the 
eye and ear, and the skin and cellular tissues, 
such as refractive errors, conjunctivitis, otitis, 
cellulitis, trichophytosis, and other skin dis- 
eases, exceed the admission rates from disease 
for the United States troops serving in any 
country. The influence of the usual etiological 
factors of peptic ulcer, as infections, endocrine 
disturbances, dysfunction of the nervous sys- 
tem, and associated diseases, is certainly re- 
duced in Hawaii. This has been evidenced by 
a low incidence of peptic ulcer, but the inex- 
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TABLE II.—-ANALYSIS OF FOUR HUNDRED AND 
NINETY-SIX CASES OF PEPTIC ULCER OC- 
CURRING IN THE U. S. ARMY DURING THE 
PERIOD FROM 1922 TO 1926 


I Bis cosh < dard CAs hE OS KEEN Cee TT eee 496 
Gastric..... re 160 
Duodenal 2 esiras ee 

Total ulcers in officers. ... arate eiots 117 
MOEN 2s. dcoaeracyinis > pdeciatties 20 
Duodenal... serbrorieee 07 

Total ulcers in enlisted men ca oe Se 
OEE oe 6 A ee er 
Inlisted men in Hawaii. oars ees 30 
Enlisted men in other foreign service........... 40 

Total ulcers, white, enlisted in U.S................ 2905 
SE a Oe RN SN Se ee 109 
Duodenal Sa a rar eerie ate 186 

Total ulcers, colored, enlisted in U.S. ........... ; 
UMN 5 515 2: Cin0' 66.5 Wie thw ING Ta GLO. OS apietciit 7 


Duodenal pad Sarstt aor ners cain 
Average incidence of peptic ulcer, white enlisted, in 

rg eta MNS MME SON oy casa, 3, 0h 6 aban arora. 005. iain 
Average incidence of peptic ulcer, colored enlisted, 


U.S.) BREE POT C000 io. i.oisis sins sieaverinwnenes 68 
Average incidence of peptic ulcer, white enlisted, in 
PARWH, IRIE DET 1000 66.66 iik ck cree ccacenesewe 48 


plicable thing is that more ulcers perforate in 
Hawaii. 

The American soldier takes with him to 
service in overseas stations his own food and 
drink and lives under conditions as similar as 
is possible to those in the United States. The 
staple articles of the soldier’s diet in Hawaii 
are much the same as in the United States. 
Certain fruits indigenous to Hawaii, such as 
the pineapple, banana, papaya, avocado, etc., 
are undoubtedly eaten to a greater extent than 
in the United States. However, acute gastritis 
and diarrhoea from this cause are almost un- 
known and the tropical dysenteries do not 
occur. Although definite proof is lacking, it is 
probable that the pineapple contains a diges- 
tive ferment similar to papain from the pa- 
paya. Papain resembles trypsin in its proper- 
ties, but acts in an acid, alkaline, or neutral 
medium. It is possible that these ferments 
may be a factor in causing perforation of ul- 
cers by autodigestion of ulcerous areas, but 
hardly probable that they can initiate an 
ulcer. 

The habits and social customs of the Amer- 
ican soldier on foreign service are the factors 
chiefly affected by a changed environment. 
Exact figures are not available, but reliable 
estimates from company commanders, medi- 
cal officers, and individual soldiers, are that go 


per cent of the soldiers in Hawaii are habitual 
smokers. Estimates of the proportion of sol- 
diers who indulge in alcoholic liquors are not 
so reliable, because the habit is rigorously 
frowned upon by the military authorities and 
because procurement of liquor is illicit. 

The average annual admission rate from 
alcoholism per 1,000 of troops serving in 
Hawaii for the period from 1922 to 1926 is 
slightly lower than the rate for troops in the 
United States; but the number of admissions 
to the hospital or the number of men excused 
from duty for alcoholism is not an index of 
this vice. It is well known that many soldiers 
indulge during the hours off duty and under 
circumstances which do not come to official 
notice. Chaplains, welfare workers, company 
commanders, and medical officers agree in the 
estimate that 60 per cent of the soldiers in 
Hawaii are occasional drinkers, that 30 per 
cent are habitual drinkers, and that 20 per 
cent use alcohol intemperately in that they 
indulge to the extent of a spree or debauch at 
least once a year. 

The impure character of the illicit liquor 
consumed is of far greater importance than the 
actual amount. There are some few conditions 
under which medicinal or commercial alcohol 
can be and has been converted to beverage 
purposes. During 1926 at Schofield Barracks 
6 soldiers died and 2 were rendered almost 
blind from drinking bay rum containing wood 
alcohol. 

The form of alcohol most easily available to 
all is the so-called okolehao, or ‘‘oke,”’ which 
is peculiar to Hawaii. Another form of liquor 
which is cheaper and of lower alcohol proof is 
a fermented beverage colloquially known as 
“‘swipes.”” Okolehao is ordinarily distilled 
from fermented rice, although it was originally 
made from the ti root mash. There are all 
grades and qualities of the liquor, but it is 
evident that being made for a quick sale and 
a safe “getaway,” there can be no guarantee 
of its purity or age. 

A common practice is to improve its appear- 
ance and taste by allowing sticks of charcoal to 
remain in the white product for a few days and 
then adding caramel or other coloring matter. 
Another method which is even more question- 
able is to wash the liquor with solutions of 
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TABLE III—ADMISSIONS FOR PERFORATED ULCERS OF THE STOMACH AND DUODENUM AMONG 
ENLISTED MEN IN THE U.S. ARMY AND PERCENTAGE OF RUPTURES 

































































Enlisted men Total 
Officers} United States Hawaii Philippine Islands Panama ae 
Number | Per cent | Number | Per cent | Number | Percent | Number | Per cent | Number | Per cent 
Perforated ulcer of stomach 
1922 I I 4 2 5-55 
1923 2 II.1 I 100 3 13.6 
1924 3 15 I 100 I 33.3 5 19.2 
1925 2 8.33 I 50 I 100 i= we 4 11.7 
1926 8 27.6 I 25 2 100 I 50 12 28.6 
Total I 16 13.7 4 50 3 50 2 22.2 26 16.3 
Perforated ulcer of duodenum 
1922 
1923 2 50 2 4.25 
1924 2 5.26 2 28.5 4 5.47 
1925 4 7-4 I 20 5 6.41 
: 1926 I 2 4 2 33-3 I 100 | ee 7 7.6 
Total I 8 4.15 6 27.3 I 33.3 2 8 18 5.36 
Grand total 2 24 7-77 10 33-3 4 44.4 4 “15-4 44 8.87 






































potassium permanganate. These processes are 
called ‘‘aging the product.” In a great many 
instances, even this is dispensed with, as the 
white article finds a ready sale to a larger, if 
not more choice, clientele. 

Swipes, as its name indicates, is of humbler 
origin. It is a fermented drink made from 
pineapple parings, cane juice, or a mixture of 
any of the fruit juices. 

The psychic reaction of soldiers to a Ha- 
waiian environment is worth at least passing 
notice. In the first place, Hawaii is generally 
reached by the recruit after a rail journey and 
sea voyage of approximately a month’s dura- 
tion, counting the delays in embarkation de- 
pots and ports. The voyage at sea is not 
overly conducive to a settled frame of mind, 
as it has been a succession of contacts with 
new associates in unfamiliar surroundings and 
with the usual discomforts of ocean travel. 

During the period of mental adjustment to 
a new environment, many recruits suffer with 
nostalgia and overindulge in smoking or take 
up the habit anew. I believe that smoking 
and drinking in soldiers in Hawaii is at first 
but an expression of mental unrest. The dan- 
ger is that later, they may find that they have 
formed definite habits. It is not for want of 


better amusements that a great many soldiers 
in Hawaii drink and smoke to excess. It is but 
the natural consequence of a new environment 
where they find the means at hand. 
Attention may be called to the fact that 
water famines existed at Schofield Barracks 
for several months during the spring and sum- 
mer of 1924 and 1926, although water was 
plentiful elsewhere on the island at that time. 
At the Schofield Barracks, however, water 


TABLE IV.—PERCENTAGE VARIABLES OF TOTAL 
PEPTIC ULCERS IN THE U. S. ARMY PERFO- 
RATING DURING THE PERIOD FROM 1922 


TO 1926 
Per cent 
POC GICEES POTTORBIOE | oie. ccc ciecnernees 8.87 
Gastric Wlcers PEFSOFATI. ....« 5 oss. nse ccsccess 16.30 
Duodenal ulcers perforating.................... 5.36 
Peptic ulcers, enlisted men in U. S. perforating... 7.77 
Peptic ulcers, enlisted men in Hawaii perforating. 33.30 
TABLE V.-—ANNUAL PERCENTAGE OF TOTAL 
PEPTIC ULCERS PERFORATING IN ENLISTED 
MEN IN THE U. S. ARMY DURING THE 
PERIOD FROM 1922 TO 1926 
Year Per cent Cases 
eS Serres , re ..1 out of 41 
ee ee Wasdenis SOM ..1 out of 14 
OS ee ee Q.09.... 1 out of r1 
WS iets ts 8.03 1 out of 12 
_ Sn re 14.17 1outof 7 
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lig. 1. Annual admission rates for ulcer of the stomach 
and ulcer of the duodenum combined (peptic ulcer) per 
1,000 officers and enlisted men in the U.S. Army during the 
period from 1922 to 1920. 


was used which is usually considered non- 
potable, in that it contained organic impuri- 
ties such as alge and bacteria. In addition the 
water was unpalatable and may have been 
irritative from excessive amounts of chlorine, 
iron rust, mud, or sediment. There is no rea- 
son to believe, however, that the iron rust or 
lava particles, which consisted largely of sili- 
cates of iron and manganese, was productive 
of gastro-intestinal irritation. Iron rust in 
drinking water is frequently encountered 
without any ill effects. 

The chlorine content of the water during 
the famine periods was never greater than 
three parts per million. Although this amount 
of chlorine is much higher than that ordinarily 
used to treat drinking water in the United 
States, it is the usual amount added to the 
water at Schofield Barracks. The bacterial 
count during the last period of water shortage 
at Schofield Barracks never went above 15 
colonies of colon bacilli per cubic centimeter. 

In any event the incidence of perforated 
ulcers at Schofield Barracks, as compared 
with other army posts in Hawaii and the civil 
population of Hawaii, is quite in proportion to 
the troops stationed there. 

Direct trauma, in the form of blows on the 
stomach and long continued epigastric pres- 
sure, as in shoemakers and horseshoers, has 
always been considered a factor in the produc- 
tion of ulcer. Schwartz (8) observed perfora- 
tion of a gastric ulcer by a stomach tube; 
Powers (7) reported the rupture of a silent 
ulcer from external trauma, but it is much 
more probable that the frequent internal 
trauma of the mucosa from dietary errors is 
more important. In a susceptible individual, 
continued dietary errors can but aggravate an 




















Fig. 2. Annual admission rates for ulcer of the stomach 
and of the duodenum combined (peptic ulcer) per 1,000 
white enlisted men in the U. S. Army in the United States 
during the period from 1922 to 1926. 


ulcer, prevent its healing, and possibly be the 
direct cause of rupture. 

Soldiers are supplied a well balanced diet of 
adequate calories through the ration savings 
method according to Gessner (3). It is a com- 
mon practice, however, for soldiers to patron- 
ize liberally the lunch stands and short order 
restaurants. The particularly pernicious fea- 
ture of this habit is the eating at late hours of 
a variety of food which is both untimely and 
generally indigestible. 

It has seemed to me that the most signifi- 
cant fact with regard to perforated ulcers 
among soldiers in Hawaii hasbeen the large 
percentage of acute ulcers. In a series of 10 
cases which were studied 4 of the soldiers gave 
an entirely negative gastro-intestinal history 
prior to rupture and 1 had had slight digestive 
symptoms for only 2 months. In half of the 
cases, then, the first symptoms of ulcer were 
those of perforation. One can only conclude 
that these were very probably acute ulcers. 

It is well known that acute ulcers are com- 
mon and may cause such few or minor symp- 
toms as to escape notice entirely. Sturtevant 
and Shapiro (10) in an analysis of 7,700 nec- 
ropsy records found that of 86 open gastric 
ulcers, 24.4 per cent were acute. Fenwick (2) 
cites 29 per cent of 112 cases as being acute. 

Ordinarily the greater percentage of acute 
ulcers heal readily and the patient is unaware 
that he was ever threatened. It is only the 
susceptible individual, the one in whom the 
usual factors of safety are lacking, who de- 
velops a chronic or true peptic ulcer. 

There is one aspect of experimental ulcer 
which many investigators have observed and 
which seems worth mentioning in this connec- 
tion, and that is the relative frequency of per- 
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Fig. 3. Annual admission rates for ulcer of the stomach 
and ulcer of the duodenum combined (peptic ulcer) per 
1,000 white enlisted men in the U. S. Army in Hawaii 
during the period from 1922 to 1926. 


forations in acute experimental ulcer as com- 
pared with the rare occurrence of this compli- 
cation in subacute and chronic ulcer, or in ad- 
vanced stages of an acute ulcer. 

It seems to me that if half of the perforated 
ulcers occurring in soldiers on duty in Hawaii 
are acute ulcers, some particularly acute irri- 
tating factor or combination of factors must 
be at work to produce acute erosions of a high 
degree of severity. Most of these lesions heal, 
since the incidence of chronic ulcer in Hawaii 


‘is far below that for other countries, but on 


account of their acuteness and the severity, a 
large number perforate. 

Since the time of G. de la Tourette (11), 
alcohol has held a place in discussions of the 
cause of peptic ulcer. It has been generally 
admitted to have a more important effect in 
causing perforation, since many perforations 
have been preceded by an alcoholic spree. 

Moynihan (5) is convinced that excessive 
smoking results in hypersecretion and is an 
undoubted cause of ulcer. 


CONCLUSIONS 

1. Peptic ulcer occurs half as frequently 
among white soldiers in Hawaii and perforates 
four times as frequently as among enlisted 
men of the army serving in the United States. 

2. The number of peptic ulcers and the 
percentage of ulcers which perforate has ap- 
preciably increased in the United States Army 
during the period from 1922 to 1926. 

3. The factors which are responsible for the 
high incidence of acute perforated peptic ulcer 
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Fig. 4. Annual percentage of perforating ulcers of the 
stomach and of the duodenum combined (peptic ulcer) in 
enlisted men in the U. S. Army in the United States and 
Hawaii during the period from 1922 to 1926. 


among soldiers in Hawaii are fundamentally 
psychic and include nostalgia, mental depres- 
sion, lowered nerve tone, excessive smoking, 
and, most important of all, the excessive use 
of impure alcoholic beverages. 


I take this opportunity to thank the Surgeon General of 
the U. S. Army for permission to report these cases. I am 
indebted, also, to the Surgeon General for the statistical 
data incorporated in this article and for valuable assistance 
in their preparation and correction. 
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THE OPERATIVE TREATMENT OF TRAUMATIC ULNAR 
NEURITIS AT THE ELBOW 


By HARRY PLATT, M.D., M.S. (Lonp.), F.R.C.S. (ENG.), MANCHESTER, ENGLAND 


Senior Honorary Surgeon, Ancoats Hospital; Clinical Lecturer in Orthopedic Surgery, University of Manchester 


HEN a nerve trunk lies in close relation 

to a skeletal structure, it occupies a some- 

what hazardous position. Classical ex- 
amples are the musculospiral nerve in the groove 
on the humerus, and the lowest trunk of the bra- 
chial plexus as it crosses the first rib (or more 
particularly a supernumerary rib). 

The ulnar nerve is also subject to the same 
potential disadvantages in its short course be- 
hind the elbow. During each movement of flexion, 
the nerve is slightly stretched, but its normal 
elasticity and mobility allow it to respond to 
changes in tension without incurring damage. 
This compensatory mechanism is most easily up- 
set if either the nerve trunk itself, or the bed in 
which it lies, be injured. Under such conditions, 
a traction or friction neuritis may be induced by 
repeated unforced movements of the elbow. A 
neuritis is even more readily evoked in an 
anchored nerve, if forced movements of the joint 
are used at certain stages in the treatment of the 
elbow injury. 

The ulnar nerve may also be affected adversely 
if its mobility be exaggerated, an anomaly which 
exists in a certain unknown number of indi- 
viduals. The hypermobile nerve usually slips for- 
ward on to the epicondyle but not beyond it, 
during flexion of the elbow, but continues to do 
so with impunity. If, however, the dislocation 
becomes complete, and occurs with each move- 
ment of flexion, the nerve is almost certain to sus- 
tain damage. Here again a friction neuritis is 
provoked. 

The lesions in which a disturbance of the normal 
relation between the nerve and its bed is of 
etiological importance, are mainly incomplete and 
thus may be described under the title “Traumatic 
Neuritis.”’! 

The following clinical groups may be dis- 
tinguished in these lesions: 

1Platt,H. Brit. J. Surg., 1926, No. 51. XIII 


1. Primary neuritis 
a. Simple contusion. 
b. Complicating 
internal epicondyle fractures; 
supracondylar fractures; 
dislocations of the elbow. 

2. Secondary neuritis—complicating 

_ fractures of the lower end of the 
humerus; 
dislocations of the elbow joint. 

3. Delayed neuritis 

a. Late ulnar palsy—a sequel of external 
condyle fractures. 
b. Recurrent dislocation of the nerve. 

In the treatment of the milder forms of neuritis, 
conservative measures often suffice. When the 
injured nerve is put under the conditions of com- 
plete rest, by prohibiting all movements of the 
elbow, spontaneous recovery is usually seen. This 
is true of the average ulnar neuritis associated 
with recent fractures of the humerus. But in 
severe and persistent forms of neuritis, operation 
gives the best chance of rapid cure. For late ulnar 
palsy or the neuritis due to recurrent dislocation, 
conservative treatment has little to offer and 
operation is always the method of choice. In in- 
complete lesions of the ulnar nerve at the elbow, 
where there is incongruity between the nerve 
and its bed, an ideal neurolysis is available, the 
operation of anterior transposition in which the 
nerve is displaced to the front of the elbow and 
implanted in a new bed. By this means the 
course of the nerve is shortened, and with each 
movement of flexion, is relaxed instead of 

stretched as formerly. 

Anterior transposition has a still wider applica- 
tion in the treatment of ulnar nerve injuries as a 
whole, for the additional relaxation obtained when 
the elbow is fully flexed, makes it possible to 
achieve end-to-end suture in grave lesions with 
loss of continuity. In the peripheral nerve surgery 
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Fig. 1. 
on the ulnar nerve. 


“Reversed position” of the limb for operation 

Fig. 2. The skin flap reflected. The ulnar nerve lying 
on the triceps. 

lig. 3. Freeing of the nerve in the upper arm. 

lig. 4. Exposure of the nerve in the forearm. The line 
of division of the aponeurosis. 


lig. 5. Splitting the line of fusion of the two heads of 
the flexor carpi ulnaris. 


of the late war, this technical maneuver was used 
in a considerable proportion of ulnar nerve 
sutures (50 per cent in the writer’s series'). 


OPERATION OF ANTERIOR TRANSPOSITION OF 
THE ULNAR NERVE 


Position of the limb. (1) It is usual to place the 
outstretched arm at right angles to the body 
and supported on some form of “‘rest.”” But in 
difficult nerve sutures, the arm must be brought 
close to the side in the final stages of the oper- 
ation—a most awkward change. (2) The writer 
has used for many years an alternative position 
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Fig. 6. Exposure of the nerve in the forearm is shown 
completed. 

Fig. 7. Fusiform neuroma which is located just proxi- 
mal to the groove. 

Fig. 8. Construction of the nerve bed. First stage, in- 
cision of flexor aponeurosis. 

Fig. 9. Construction of the nerve bed. Second stage, 
division of the muscular fibers and division of the internal 
intermuscular septum. 


for all operations on the ulnar nerve, except when 
the exposure is to be limited to the lower third 
of the forearm. The position adopted is simply 
the one in which the nerve is relaxed to its great- 
est capacity, i.e., the upper limb is held across 
the body with the upper arm vertical and the 
elbow and wrist flexed (Fig. 1). The fullest ex- 
posure can now be made, and when a considerable 
gap is present, the actual nerve repair is easily 
completed without the slightest change in the 
position of the limb. The patient’s head should 
be completely hidden by the sterile towels and 
the anesthetic conveyed by one of the recognized 
“long distance” methogls. (Shipway apparatus; 
Pinson ether bomb.) 
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- Int. condyle 


Incision 





lig. to. The nerve buried by the closing of the intra- 
muscular gutter. 


Skin incision. Above the elbow the skin cut 
is placed just behind the line of the internal 
epicondyle. At the elbow it lies over the mid-line 
of the groove, and below is continued in the 
course of the nerve. A flap is turned back oppo- 
site the epicondyle to expose the area in which 
the new nerve bed is to be made. 

Exposure of the nerve. ‘The nerve is approached 
first above the lesion, next below the lesion, and 
finally in the groove itself. In the upper arm, 
the nerve trunk lying on the triceps shows as a 
white cord through the deep fascia (Fig. 2). The 
latter is divided carefully from just below the 
epicondyle and the nerve gently freed for a 
distance of not less than 2 inches. The fine ac- 
companying vessel (inferior profunda) should be 
separated from the nerve sheath and preserved. 
In certain types of neuritis the nerve trunk is 
abnormally adherent at this level (Fig. 3). 

In the forearm, the deep fascia is divided over 
the line of fusion of the two heads of the flexor 
carpi ulnaris in the upper third (Fig. 4). The 
fibrous intersection toward which the muscular 
fibers run in fan-like fashion is split (Fig. 5), and 
the interval between the two heads opened up to 
display the flexor profundus digitorum. The nerve 
trunk is now seen lying on this muscle belly cov- 
ered by a thin semi-transparent fascia and is freed 
as far as the lower end of the groove (Fig. 6). 
At this stage the proximal branches come into 
view and must be carefully preserved. Although 
subject to variations they are usually three in 
number and originate in the following order: 
(1) A fine twig supplying the elbow joint arising 
in the upper part of the groove; (2) a branch to 
the flexor carpi ulnaris (occasionally two sepa- 
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rate branches to the constituent heads); and (3) 
a stout branch to the profundus digitorum. 

In the groove, the deep fascia covering the nerve 
is divided and the trunk freed by dividing the 
filamentous adhesions of the nerve sheath to the 
floor of the groove. The actual lesion is now 
open to inspection and will correspond to one of 
the following types: (1) Severe neuritis com- 
plicating recent fractures of the lower end of the 
humerus: (a) The nerve trunk shows little 
change in contour but is abnormally pale, its 
sheath is thickened and closely bound to the 
groove by tough adhesions; (b) the nerve trunk 
shows a localized constriction or flattening. 
Proximal to this area there may be a slight fusi- 
form enlargement; (c) an early nerve spindle 
(fusiform neuroma) may be present. The spindle 
is usually situated in the upper part of the 
groove, or just above the epicondyle where the 
latter has been displaced as a result of fracture 
(Fig. 7). (2) In late ulnar palsy a nerve spindle 
is always found if the signs of neuritis have existed 
for some time. A similar lesion is also seen in 
recurrent dislocation of the nerve. (3) In the 
graver lesions associated with compound injuries 
(gunshot or civil) a variety of changes is seen. 

Transposition of the nerve. The nerve trunk 
freed from its bed in the whole extent of the 
wound, is drawn forward over the epicondyle. It 
will be seen that the nerve cannot be displaced 
far enough at this stage, as it remains tethered 
by the proximal branches. The uppermost branch 
to the elbow joint should be divided, as its value 
is negligible, but the two muscular branches must 
be conserved. It is possible to achieve this and 
at the same time free the parent trunk—(a) by 
stripping up the branches from within the sheath 
of the nerve, and (b) by stripping them in their 
intramuscular course. By this delicate maneuver 
the branches are artificially elongated. The ulnar 
nerve now falls easily in front of the epicondyle 
with the branches running backward under slight 
tension. 

The nerve bed. It is unsound practice to leave 
the transposed nerve in a subcutaneous position 
as recommended by a number of writers. The 
bed should be fashioned in an intramuscular 
plane. A suitable bed is provided by dividing the 
aponeurosis and superficial muscular fibers of the 
common flexor origin from the epicondyle. With 
the arm in the reversed position and the elbow 
flexed, this incision forms the base of a triangle 
with the epicondyle as its apex (Fig. 8). At its 
distal end the incision divides the epicondylar 
head of the flexor carpi ulnaris just proximal to 
the point of entry of its motor nerve. The nerve 
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trunk is now placed in the intramuscular gutter 
and the area of the lesion deeply buried (Fig. 9). 
There remains a most important step before the 
nerve is finally hidden by suture of the deeper 
parts of the wound. As it leaves the upper arm 
the nerve tends to be kinked or bowstrung on the 
edge of the internal intermuscular septum. This 
structure is therefore cleared on each aspect, and 
generously exsected where the nerve crosses 
(Fig. 9). 

Care must also be taken to prevent kinking 
of the nerve as it turns downward to continue 
its course in the forearm. An alternative method 
of burying the transplanted nerve is available in 
lesions in which resection and end-to-end suture 
are necessary. Instead of the flexor muscular fibers 
being divided, a tunnel may be made, through 
which the two ends of the severed nerve are drawn. 
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Closure of the wound. The divided aponeurosis 
is sutured over the transposed nerve, the condylar 
head of the flexor carpi ulnaris is repaired, and 
the split in the latter muscle is closed as is shown 
in Figure ro. 

A fter-treatment. The elbow is slung in moderate 
flexion for 10 days and mobility of the fingers is 
encouraged from the first. The treatment adopted 


in the later stages depends on the associated bone 
or joint lesion. 


RESULTS OF THE OPERATION 


Anterior transposition of the ulnar nerve ful- 
fills all the canons of the ideal neurolysis. This 
operation has been carried out by the writer on 
more than one hundred occasions for the various 
indications already enumerated, and with results 
which are most gratifying. 
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FROM SECTION, LARYNGOLOGY, ORAL AND PLASTIC SURGERY, MAYO CLINIC 


A TWO-STAGE LARYNGECTOMY’? 
By GORDON B. NEW, M.D., F.A.C.S., RocHesterR, MINNESOTA 


F it becomes necessary to remove the larynx 
because of malignant growth it is of first im- 
portance to remove the growth completely 

and to guard the patient against reaction. The 
result should be a tracheal opening which does 
not require the use of a tube. In the old two-stage 
operation of Crile, the patient usually was obliged 
to wear a tracheotomy tube. The one-stage opera- 
tion of MacKenty, while overcoming this disad- 
vantage and being technically more simple, re- 
quires a great deal of postoperative care from 
surgeon and nurses. The two-stage operation I 
am now using seems to combine the advantages 
of. both of these operations without the disad- 
vantages of constant close postoperative care, 
drainage tubes, and frequent irrigations necessary 
in the one-stage operation and the occurrence of 
tracheal stricture in the old two-stage operation. 

Thyrotomy and excision is performed without 
the removal of cartilage in cases of carcinoma in- 
volving the anterior two-thirds of the vocal cords 
without fixation, the grade of malignancy, the 
age, and general condition of the patient being 
taken into consideration. Laryngectomy is per- 
formed in the more advanced cases with fixation. 

During the three-year period from 1925 to 1927, 
inclusive, 171 patients suffering from carcinoma 
of the larynx have been examined in the Mayo 
Clinic and 64 of these have been operated on. In 
17 instances, thyrotomy and excision were carried 
out and in 42 laryngectomy was necessary. This 
group includes certain extrinsic cases but not the 
epiglottic or postcricoid cases in which lateral 
pharyngotomy, following the method of Trotter, 
might be performed. There were 5 explorations. 
Tissue obtained at biopsy was examined the day 
previous to the operation in all cases in which 
laryngectomy was to be performed. 

The operation I am now performing has been a 
gradual evolution from the old two-stage laryn- 
gectomy. Before the first stage is performed, a 
Rehfuss tube is passed into the cesophagus through 
the nose for feeding purposes. Local infiltration 
of 0.5 pef cent solution of procaine is injected in 
the median line of the neck from the chin to the 
manubrium, laterally to the trachea and larynx, 
and deeply in the region of the hyoid bone. A 
median-line incision is made extending from just 
below the symphysis of the lower jaw to just above 


the manubrium (Fig. 1). Sharp retractors are 
placed in the upper part of the wound and the 
hyoid bone is exposed and divided in the median 
line by means of bone forceps (Fig. 2). Sharp re- 
tractors then pick up the ends of the divided bone 
on both sides and retract them laterally. This 
allows the larynx to come up into the wound and 
simplifies the completion of the dissection. Blunt 
retractors are placed in the lower portion of the 
wound, the muscles are separated, and the isthmus 
of the thyroid gland divided. The larynx and the 
two upper tracheal rings are skeletonized ante- 
riorly and laterally (Fig. 3). The skin on both 
sides is sutured to the areolar tissue anterior to 
the second tracheal ring. The wound in the skin 
is then closed with dermal sutures, the upper por- 
tion of the trachea being left exposed. The 
trachea is not opened. A split rubber tube is 
placed at the lower extremity of the wound, which 
completes the first stage of the operation (Fig. 4). 

The reaction is much more severe from the first 
stage than from the second, although the wound 
is clean and the trachea has not been opened. The 
temperature usually rises to 1o1 degrees I’. the 
first night and gradually drops to normal about 
the fourth day. A barrier to the soft tissues of the 
neck is created, thus preventing later infection of 
the neck and mediastinum from the tracheal or 
pharyngeal secretions. The day the temperature 
reaches normal the trachea is anesthetized by the 
injection of ro per cent cocaine between the 
tracheal rings into the trachea, and a disc of carti- 
lage is removed from lower margin of cricoid carti- 
lage to allow the tracheal secretions to infect the 
wound. This opening may vary in position, up- 
ward or downward, depending on the site and ex- 
tent of the growth. If it is possible to save the 
cricoid cartilage, an opening is made in the crico- 
thyroid membrane. If the growth extends well 
down in the larynx, the tracheal opening may 
be made below this point. The patient becomes 
immunized to this type of infection from the 
trachea, and at the same time the trachea becomes 
accustomed to the air passing directly into it. 
Four days after the trachea has been opened the 
larynx may be removed without the usual reac- 
tion. 

In the second stage of the operation paraverte- 
bral block anesthesia together with superficial 


1Read before the American Laryngological Association, Washington, May 1, 1928 
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Fig. 4. Fig. 


lig. 1. Median line incision. 

, Fig. 2. Forceps dividing the hyoid bone in the median 
ine. 

Fig. 3. Sharp retractors have picked up both ends of the 
divided hyoid bone. The isthmus of the thyroid gland has 
been divided, and the larynx and upper trachea have been 
skeletonized anteriorly and laterally. 

Fig. 4. Closure following first stage. The dotted line 
indicates where the disk of cartilage is removed about 4 
days following the first stage. 


cervical block (1) is used. A small amount of the 
anzsthetic agent is infiltrated on both sides of the 
wound in the median line. The wound in the neck 
is freed, usually by means of the index finger, the 
outline of the larynx and trachea being followed. 
The cut ends of hyoid bone are retracted by sharp 
retractors. Blunt retractors are placed in the 
lower portion of the wound and the neck is freed 
as at the completion of the first stage. The mu- 
cous membrane of the upper part of the trachea 
is anesthetized through the tracheal opening by 
means of swabs soaked in ro per cent cocaine. A 
small tenaculum picks up the cricoid cartilage and 
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Fig. 6. 


Fig. 5. Second stage. The wound has been freed as at 
the completion of the first stage. The trachea is cut 
across. The arrows and syringe indicate the infiltration of 
procaine back of the larynx for anwsthesia and hamostasis. 
The insert indicates the possible conservative removal of 
the larynx, leaving the lower portion of the cricoid to be 
sutured to the skin. 

Fig. 6. The incision above the larynx is made to obtain 
a view of the growth from above before it is completely 
removed. 


lifts the larynx into the wound. The trachea is 
then cut across, usually above the first tracheal 
ring. If it is believed to be possible, the lower two- 
thirds of the cricoid cartilage may be saved, thus 
affording a much larger cartilaginous ring to 
which the skin may be sutured (Fig. 5). As soon 
as the trachea is cut across, 0.5 per cent procaine 
is infiltrated back of the larynx. This controls 
oozing and anesthetizes the pharynx at the point 
difficult to control by block anesthesia. The 
larynx is dissected free posteriorly by means of 
Mayo dissecting scissors almost to the region of 
the arytenoids. If the growth extends posteriorly 
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Fig. 7 (left). Continuous mattress suture closing the pharynx. The trachea is su- 


tured to the skin with silk. 


lig. 8. Complete closure of the wound in the neck, using mattress sutures. A small 
split rubber tube is inserted below the tracheal opening and large gauze rolls are placed 
on both sides of the wound to eliminate the space occupied by the larynx. 


and there is any question as to its extent at this 
point, the thyrohyoid membrane is cut across and 
this part of the larynx inspected, as suggested by 
MacKenty, to make sure that the growth may be 
widely excised (Fig. 6). The removal of the larynx 
is then completed. 

The pharyngeal opening is closed with two 
rows of continuous mattress sutures of chromic 
catgut, with turning in of the mucous membrane 
(Fig. 7). The lower two-thirds of the margin of 
the incision in the skin on both sides is pared and 
any superfluous fat removed. The skin is then 
sutured around the margin of the tracheal open- 
ing with silk sutures. The upper part of the wound 
is closed with silk mattress sutures. The wound 
in the neck is closed completely. One split rub- 
ber tube is inserted at the lower part of the wound 
below the tracheal opening. Rolls of gauze are 
placed perpendicularly on the neck on both sides 
of the incision with pressure in order to fill in the 
space left by the removal of the larynx and to 
support the pharyngeal wound; they are held in 
place by means of adhesive plaster (Fig. 8). A 
tracheal tube is inserted. 

Following this stage, there is usually a slight 
reaction; the temperature returns to normal in 
from 4 to 5 days (Figs. 9 to 12). The dressing of the 
part of the wound above the tracheal opening is 
not changed for 4 or 5 days, then the gauze rolls 
are replaced and held with adhesive plaster. The 
gauze dressing below the tracheal opening may be 
changed as often as necessary. After the fourth 
day the tube is kept out of the trachea as much as 
possible; it is replaced if any tendency to swelling 
develops about the opening. 


COMMENT 


The wound above the tracheal opening as a 
rule heals nicely. With this method the chance of 
primary healing between the skin and trachea 
should be the same as in the one-stage operation. 
There may be some drainage at the lower ex- 
tremity just above the trachea. The use of silk 
mattress sutures to close the skin at this point 
has been of great advantage. Pharyngeal fistula 
following this method is very unusual. Although 
there is often a little leakage from the lower end 
of the wound, the sinus tends to close gradually. 
If a pharyngeal fistula does occur following the 
procedure, it is usually small and obliterates it- 
self on account of the median-line incision. 
Occasionally a few secondary stitches are placed 
in the lower part of the wound in order to shorten 
the period of convalescence. I have not seen the 
serious infections of the neck with sloughing and 
secondary hemorrhage or the large pharyngeal 
fistula that require flaps from the neck for closure, 
such as are described following the one-stage 
operation. The two-stage operation is used in 
cases in which the trachea has not been opened 
or obstructed. If it is necessary to perform pre- 
liminary tracheotomy, it is made as high as 
possible so as not to injure the tracheal ring to 
which the skin is sutured later. 


TABLE I. OPERATIVE MORTALITY FROM CARCI- 
NOMA OF THE LARYNX 1925 TO 1927 
Cases 


Deaths 
Thyrotomy and excision .............. 17 ° 
IE 9 o.6k:6 0:60:55 4s beste siowene 42 3 
Pr rere eT eee _ oO 
Total 64 3 
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Fig. 9. Nephrectomy had been performed following 
laryngectomy. Photograph taken before the patient 
returned home. 


There were 3 deaths following the first stage of 
the operation and none following the second 
stage in 42 cases (Table I). One of the deaths 
was the result of infiltration with procaine of 
the region posterior to the larynx and trachea, a 
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Fig. 11. Large tracheal opening. The site of the growth 
made it possible to save the lower two-thirds of the cricoid 
cartilage. 
method used in the earlier cases in the second 
stage; as the patient could not swallow, he 
aspirated secretions and death occurred from 
bronchopneumonia after 4 days. This region is 
now infiltrated in the second stage after the tra- 
chea is cut across. Paravertebral block anzs- 
thesia as used for the second stage has been used 
in the Mayo Clinic in 876 cases (the majority of 
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Fig. 10. Temperature chart of the patient shown in Figure 11. Slight reaction from operation is shown. 











830 SURGERY, GYNECOLOGY AND OBSTETRICS 


Daysi 2 53 


£3 6?rT 6 





7 WHhE DS & 


Fig. 12. ‘Temperature chart of patient shown in Figure 9 indicating the slight reac- 


tion from the laryngectomy. 


which have been bilateral) without injury to the 
pneumogastric nerves or other untoward results. 
The second patient who died was a man, 70 years 
of age, who had cardiovascular disease; the 
systolic blood pressure was 240 and the diastolic 
120. Death resulted from bronchopneumonia 
following the first stage. The third patient 
had a cough and slight bronchiectasis, the 
surgical risk was poor. Death occurred from 
bronchopneumonia after the first stage. If more 
care had been exercised in the selection of the 
cases the last 2 deaths undoubtedly might have 
been prevented. 

The points of interest in this method of laryn- 
gectomy are: (1) the use of local infiltration 
anesthesia for the first stage; (2) the median-line 
incision and splitting of the hyoid bone; (3) the 
creating of a barrier to infection by means of a 
clean wound; (4) the opening of the trachea later 
to infect the wound and allow the patient to 
immunize himself and become accustomed to the 
opening; (5) the performing of the second stage 


of the operation under paravertebral anesthesia 
and infiltration of the pharynx about 8 days after 
the first stage; (6) the complete primary closure 
of the wound of the neck without the usual drains 
or tubes, inserting the split tube below the 
tracheal opening; (7) the application of gauze 
rolls laterally on the neck with pressure to 
eliminate the space previously occupied by the 
larynx and to support the pharynx; and (8) the 
primary healing of the greater part of the wound 
of the neck and a tracheal opening without the 
use of a cannula in practically all cases. 
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A NEW METHOD OF INGUINAL HERNIORRHAPHY 


Witu Livinc FasciaL SuTURES OBTAINED FROM THE REcTUS SHEATH 


By EDWARD M. HODGKINS, M.D., F.A.C.S., Boston 


Surgeon-in-Chief, Roxbury Hospital; Instructor in Surgery, Tufts College Medical School 


7\OR many years there has been a feeling of 
dissatisfaction among herniotomists with 
regard to any operation which involves the 
placing of catgut sutures under tension in muscle 
tissue. Nevertheless suture of the internal oblique 
and transplantation of the rectus muscle in the 
repair of inguinal hernia are being continued, 
probably for the reason that no acceptable sub- 
stitute for this most illogical procedure has yet 
been offered. 

Kirschner’s free transplant of living fascia lata 
to re-enforce the suture line of the external ob- 
lique aponeurosis was undoubtedly a step forward 
in fascia surgery, but is of limited advantage in 
herniorrhaphy. McArthur utilized a strip of ex- 
ternal oblique aponeurosis to suture the conjoined 
tendon to the inguinal ligament, but the amount 
‘of suture material from this source is definitely 
limited and its quality from the standpoint of 
tensile strength is always uncertain. 

The use of alcohol-preserved fascial strips from 
the ox, as advocated by Koontz, constitutes a 
new surgical experiment which is receiving much 
favorable comment in the literature. It is yet 
much too early to reach definite conclusions on 
this method, which is undeniably logical in its 
application and which can be viewed as a possible 
solution of the suture problem. 

Russell and others have even advised that 
suture of the conjoined tendon to the inguinal 
ligament is entirely unnecessary and that correct 
treatment of the hernial sac is sufficient to effect 
a cure. This, however, has never been accepted 
as sound and the majority of surgeons still regard 
some form of suture as indispensable in the 
operation. 

Gallie and Le Mesurier have made the most 
important contribution with the recommendation 
that “living sutures” of fascia lata be used in 
place of catgut or non-absorbable suture material. 
They reported that their operations were satis- 
factory in all details and presented 60 cases of 
both direct and indirect inguinal hernia of which 
the majority were stated to be recurrent. None 
of their patients on careful examination showed 
any sign of recurrence after 2 years had elapsed. 
This method has since been used by other sur- 
geons who report very favorable results. Coley 


and Burke, having used the “living suture” tech- 
nique extensively, call attention to the increased 
liability to wound infection experienced by them, 
which seems to be the only adverse criticism of 
the method so far. The principle is surgically 
sound, and the method will unquestionably re- 
main in favor and gain many adherents. Gallie 
and Le Mesurier, who have conducted thorough 
and scientific investigation in animals to prove 
the value of “living sutures,” should be com- 
mended for these classical experiments. 

In reviewing the literature of the past 10 years 
on external hernia of all varieties, one is impressed 
with the number of modifications of old operations 
and the number of new operations that have been 
invented, all with a definite trend toward utilizing 
fascia more effectively. It is probably now fair 
to state that subconsciously surgeons in general 
place little confidence in muscle plastics in the 
repair of hernial defects and we may anticipate 
that, with further development in fascial-suture 
technique, they will evolve a dependable method 
of performing their favorite operations effectively 
without any radical change. 

All of the commonly accepted methods in use 
at the present time involve three fundamental 
principles, namely, high and firm ligation of the 
sac; closure of the defect in the abdominal wall 
by suture of the muscle, aponeurosis, or both to 
the shelf of the inguinal ligament; and the narrow- 
ing of the external abdominal ring. It is further- 
more conceded that all three of these principles 
are essential to any operation that is to be con- 
sidered complete. There is a large choice of such 
operations, any one of which will prove successful 
(100 per cent of cures) if the reconstructed ab- 
dominal parietes can be made to hold. The future 
problem is therefore not which operation is best 
in a given type of hernia, but what method of 
suturing in any of these well planned operations 
will hold the muscle and aponeurosis unyieldingly 
and permanently in place. 

Working on this premise the writer has evolved 
the operation of fascial weaving, which is a living- 
suture technique and in actual practice has satis- 
fied all of the fundamental requirements for the 
construction of a firm barrier against recurrence. 
I submit this report, which is distinctly prelimi- 
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Fig. 1. Long transfixation sutures in place preparatory 
to drawing stump of sac through aperture in internal 
oblique muscle for final anchoring beneath fascia of 
external oblique. 


nary, with the hope that other surgeons will apply 
the method so that a large number of cases will 
soon become available for discussion. 
SKIN INCISION 

The skin incision in unilateral hernia must be 
planned so that the entire width of the sheaths 
of both recti will be exposed. To accomplish this 
it is well to begin the incision above the sygphysis 
pubis, to carry it directly over the external ab- 
dominal ring, just lateral to this point to start 
a curve upward, and to continue parallel to and 
about 1 inch above the inguinal ligament. The 
incision is not carried high, but should end about 
4 or 5 centimeters from the anterior superior spine 
of the ilium. It will be similar in shape to the 
bend in a hockey stick. When opened up, with 
the flap reflected and retracted well toward the 
midline, this incision will give the desired expo- 
sure of both rectus fascia and inguinal canal. The 
semilunar incision with convexity downward di- 
rectly over both external rings is the most con- 
venient approach for bilateral hernia. With either 
incision an apron-like flap composed of the skin, 
fat, and superficial fascia can be reflected upward 
by a few strokes of the knife. In fact, if the 


incision is first carried well down to aponeurosis, 
blunt gauze dissection will easily separate in one 


maneuver the loose areolar tissues attached to the 
flap from the underlying rectus and external 
oblique fascia. 


EXPOSURE OF THE CANAL 


The general plan from this point on, of which 
the importance will be made clear by later de- 
scription, is to disturb the fascia of the external 
oblique and the internal oblique muscle as little 
as possible. In the opening up of the fascia of 
the external oblique, care is used not to strip the 
medial leaf too far back from the edge of the 
internal muscle, as the adherent fascia has valu- 
able tensile strength. The lateral leaf is stripped 
back to expose the shelf of the inguinal ligament 
in the usual manner. Barely to define the edge 
of internal oblique muscle and conjoined tendon 
gives sufficient exposure. 

Isolation and dissection of the sac from cord 
structures is essentially the same procedure as 
that described in any standard text on hernia up 
to the point of treatment of the stump. In this 
step of the repair the writer prefers the method 
of transplanting the stump, and a slight variation 
from the usual Kocher technique seems worthy 
of description. 

The sac is opened and inspected, and drawn 
taut. Under direct vision a non-cutting needle 
carrying No. 2 chromic catgut is passed through, 
transfixing the middle of the sac. This is tied on 
one side and is then wrapped around and tied on 
the opposite side. The excess of sac above the 
tie is next amputated, and a few more stitches 
are whipped over the top of the cut stump. A 
more secure closure is thereby obtained and the 
liability of breaking and re-opening of the sac, as 
may happen in simple ligation, is eliminated. 
Both ends of the catgut suture should be left long 
and should never be tied together, as a knot over 
the face of the stump may prevent firm adhesion. 

A finger is inserted up underneath the arching 
portion of the internal oblique muscle, which is 
easily separated from peritoneum. With scissors, 
a small aperture is made in the muscle by the 
careful separation of the fibers in the direction of 
their course. With a suture carrier or ordinary 
hzmostat, the two ends of the catgut are grasped 
and drawn through the opening, and the stump 
of sac is pulled all the way through. Needles are 
now threaded onto the two ends of catgut, which 
are carried upward through the medial leaf of the 
external oblique aponeurosis 1.5 centimeters apart 
and tied above, the stump being drawn up tightly 
beneath this fascial layer. 

The Kocher method of transplanting the stump 
of the sac just underneath the edge of the in- 
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Fig. 2. Steps in method of weaving. (1) Through base 


of medial leaf of the external oblique aponeurosis; (2) 


downward through edge of internal oblique; (3) upward 
through shelving portion of inguinal ligament; (4) internal 
oblique is again pierced from above downward and continu- 
ing on loop needle is brought up through fascial strip itself. 


ternal oblique muscle was a very important step 
in herniorrhaphy, but the increased advantages 
of the method herein described seem obvious. 


FASCIAL WEAVING WITH THE ATTACHED SUTURES 
REFLECTED FROM THE RECTUS SHEATH 

Certain differences in anatomical relations be- 
tween the fascial layers of the upper and lower 
rectus sheath would seem to offer difficulties to 
the use of fascial strips taken from this source. 
Below the semilunar fold of Douglas, the fascia 
of the internal oblique muscle ceases to divide at 
the border of the rectus muscle and, together with 
the transversalis fascia, passes entirely anteriorly. 
A deficiency is, therefore, left in the sheath of the 
rectus behind. This fact was thought at first to 
be a disadvantage, as it seemed that the strips 
removed from the anterior sheath might lack at- 
tachment at the border of the muscle and might 
not have firm enough anchorage at this point. 
However, such did not prove to be the case at 
actual operation. The layers are held at the bor- 
der by the general solidity of the fascial structure 
above, between, and below the area of removal 
of the strips, with a degree of firmness quite suffi- 
cient to withstand any reasonable amount of strain. 





Fig. 3. Sutures have been drawn taut and fixed with 
linen ties approximating muscle to inguinal ligament. 
Medial and lateral leaves of external oblique aponeurosis 
preserved for imbrication. Knot indicates where stump 
of sac is anchored. 


The technique of the removal of fascial sutures 
from the rectus sheath requires but little descrip- 
tion. Parallel transverse incisions approximately 
3’; inch apart are made through the sheath, be- 
ginning at the lateral border of the opposite 
muscle and ending at the lateral border of the 
muscle on the side to be repaired. The strip of 
fascia thus obtained has been cut in the direction 
of its fibers and therefore has the desired tensile 
strength. Light strokes of the knife will facilitate 
the maneuver of separating the strips from mus- 
cle. The strips cut low near the pubis will be 
short on account of the narrowing of muscles at 
this point, while those cut higher where the muscle 
broadens out will be conveniently longer. It can 
be readily seen that this feature favors the suture 
requirements of the average hernial triangle, 
which is narrower below, where the conjoined 
tendon dips downward toward its junction with 
Gimbernat’s ligament. Asa general rule not more 
than four strips will be needed, even though the 
hernial triangle is large and the internal oblique 
muscle very much thinned out. In the majority 
of cases three strips will effect a complete closure. 

A fascial strip is prepared, threaded into a 
needle with a large eye, and tied into the eye of 
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the needle with catgut (Gallie technique). Each 
strip is woven into place as a suture before an- 
other is cut. 


TECHNIQUE OF WEAVING 

First step. The fascial suture is drawn through 
the medial leaf of the external oblique aponeu- 
rosis, as close as possible to the line of surgical 
separation of the aponeurosis and the internal 
oblique. 

Second step. The edge of the internal oblique 
muscle is pierced from above downward and the 
suture is drawn through to the under side. 

Third step. The strip is passed through the 
shelving portion of the inguinal ligament in the 
usual manner (from below upward) and is drawn 
taut. 

Fourth step. The edge of the internal oblique 
muscle is again pierced from above downward and 
is picked up just above the first point of suture. 

Fifth step. Finally the needle is brought up 
through the fascial strip itself. The strip is drawn 
through and anchored securely at this point with 
a single tie of linen or No. o chromic catgut. 

When the suture is drawn taut in the third 
step, the edge of the internal oblique muscle is 
approximated to the inguinal ligament without 
its being cut or undue tension exerted upon it. 
This particular method constructs a firm loop 
suture with three points of eventual anchorage: 
one at its attachment near the border of the 
rectus muscle, another at the inguinal ligament, 
and the third at the point where it is fixed to 
itself. Many variations are possible, such as the 
weaving back through the edge of internal oblique 
muscle slightly to one side of the first weave and 
then the fixing of the strip to the aponeurosis at 
another point. Variations in the hernial triangle 
may suggest advantageous modifications of this 
sort to the operator. 

Although the writer has used the loop method 
of weaving almost entirely in the cases that have 
been done, it is perhaps well to mention ad- 
visedly that the strips are adequate in length 
for any conceivable modification of the weaving. 

As soon as the necessary number of fascial 
sutures have been woven through and fastened 
in place, the fascia of the external oblique is ready 
for closure. This step in the operation also allows 
some choice. We may imbricate the fascia by 


sewing the medial leaf to the inguinal ligament 
either above or below the cord with interrupted 
catgut sutures placed between the fascial loops 
and then by overlapping the lateral leaf and su- 
turing it to the superficial surface of the medial 
This is probably the better method of 


leaf. 
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closure, as fascia-to-fascia cohesion is favored and 
a large proportion of strain is borne by this strong 
fibrous layer in direct contact with the fascial 
sutures. When too great tension would be ex- 
erted on the medial leaf by an attempt to approxi- 
mate it to the inguinal ligament, a simple ana- 
tomical closure is better. 


DISCUSSION 


Undoubtedly the least dependable step in in- 
guinal herniorrhaphy, as demonstrated in the 
recurrent cases operated upon, has been the suture 
of the internal oblique muscle to the inguinal 
ligament. The mechanical principle of the build- 
ing up of a barrier against strain is correct, but, 
viewed from a histologic standpoint, the surgical 
principle of suture is absurd. Every case will 
show that the muscle has pulled away and re- 
turned to a normal position, so that at the most 
only a few strands of fibrous tissue are left to 
represent what was evidently a carefully done 
repair. This consistent finding proves the inef- 
ficacy of foreign suture material in muscle under 
the tension and pressure of, tying. Seelig and 
Chauke, in 1923, claimed to have proved experi- 
mentally that muscle would not unite with fascia 
and they therefore condemned the usual opera- 
tions for inguinal hernia. Koontz in 1926 con- 
firmed these experiments, but added that eroded 
or cut surface of muscle would unite to fascia. 
Koontz’s 1927 publication, in which he recom- 
mends the use of alcohol-preserved fascial strips 
from the ox, dispels the idea that the author 
retains much confidence in that phenomenon. 
Further interesting and valuable evidence found 
in recurrent cases has to do with the union of the 
fascia of the external oblique. It is invariably 
firm and the line of suture can be easily traced 
by a great amount of fibrous proliferation. Ap- 
preciation of this fact has in recent years led to 
a revival of the Halstead, Andrews, Woolsey, and 
Stetten operations, which depend mainly upon 
fascia for support. Strips taken from the rectus 
sheath and used as suture material in the deep 
muscle layers form permanent tendinous strands 
which will not cut through, stretch out, or break 
away from fixed points. Fascia-to-fascia cohesion 
is histologically normal and can be depended upon 
to hold. Fascial strips are therefore ideal suture 
material. To quote Gallie and Le Mesurier: 
“Over catgut and similar sutures they have the 
great advantage that they are not absorbed and 
that they continue for all time to perform the 
function for which they were originally intended.” 

The fascial weaving described in this paper 
offers a method by which the internal oblique 
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muscle can be fixed either over or under the sper- 
matic cord, as may be indicated by the type of 
hernia. The writer has used a modified Ferguson 
technique in most of the indirect cases and the 
Bassini in all of the direct cases, imbricating the 
aponeurosis of the external oblique whenever 
possible. Indirect hernia of long standing and 
with thinned out muscles and a widely dilated 
triangle also demand a Bassini operation as a 
rule. 

Complete hemostasis, a minimum of catgut 
ties and sutures, avoidance of tension on fascia, 
and accurate approximation of layers are features 
positively essential to the desired firm fascial 
union. Provided that infection and postoperative 
pulmonary complications do not arise and that 
there is no constitutional state which interferes 
with healing, the result will be a solid wound and 
a permanent cure. 

Despite an experience with this operation too 
brief to warrant a detailed report at the present 
writing, the following observations are submitted: 


OBSERVATIONS 


Fascial sutures reflected from the sheath of the 
rectus muscles are adequate in length and in ten- 
sile strength for inguinal herniorrhaphy. 

Not being detached or unduly traumatized, the 
sutures are surely living and have the advantage 





835 


of being bathed in normal lymph at all times» 
even during the operation. 

Since this method avoids the operation upon 
the thigh, time is thus conserved and the chance 
of wound infection is minimized. 

Fascial weaving does not cause muscle necrosis, 
since no tension or constriction is exerted. 
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MUSCLE-FASCIA SUTURE WITH PRESERVED FASCIA AND TENDON 


By MILLARD S. ROSENBLATT, M.D., ann MAURICE MEYERS, M.D., Derrorr, MIcHIGAN 


From the Buhl Memorial] Laboratory, Harper Hospital 


N the repair of hernia, MacArthur, was the first 
to use fascia for the suturing of muscle to 
the inguinal ligament. He derived his fascia 

from the external oblique fascia of the patient and 
used it as a continuous suture, devising a special 
technique for anchoring the ends. Gallie and 
Le Mesurier have taken fascia lata from the 
patient for use as muscle-fascia and fascia-fascia 
suture, using special needles and a_ special 
technique for anchoring the ends of the suture. 
They report excellent results, as did MacArthur 
also. 

Koontz has used ox fascia preserved in 70 per 
cent alcohol as suture material for the muscle- 
fascia suture and has employed a_ technique 
similar to that of Gallie and Le Mesurier. Koontz 
had also done muscle-fascia suture with ordinary 
suture material to determine whether muscle 
unites to fascia. He was able to show that this 
does occur by a process of connective tissue union 
when fat and areolar tissue are previously re- 
moved from these tissues. Rosenblatt and 
Cooksey later and independently obtained the 
same results. Seelig and Chouke had been unable 
to secure this union. Hertzler suggests that this 
difference in results depended on the fibrin re- 
action being transformed into connective tissue 
in the cases in which ligatures were tied tightly 
enough to excite this reaction. Koontz in com- 
paring results with the fascia as suture material 
found even more firm union than with the ordi- 
nary material. It was the work of Nageotte, and 
Nageotte and Sencert on dead grafts that at- 
tracted Koontz to their use in the repair of hernia. 

Nageotte had assumed that the fibers of con- 
nective tissue are inert coagula, that preservation 
in alcohol does not alter their state, and that 
when grafted they will not cause phagocytosis or 
foreign-body reaction because they are implanted 
among inert fibers of the same kind. Nageotte 
and Sencert had found in the case of so-called 
dead grafts that: (1) the texture of the tissues 
becomes attached to the grafted part by the in- 
growth of fibroblasts, (2) a vascular network is 
established, and (3) the dead cells are carried 
away and replaced by living cells from the tissue 
of the host. 

The experience of Koontz was in entire accord 
with that of Nageotte, and he felt that there was 
no absorption of the graft. Our experiments were 


suggested by the work of Koontz and of Nageotte 
and Sencert. 

We used as suture material alcohol preserved 
ox fascia and tendon, which were prepared as fol- 
lows: the material was taken from the animal with 
particular pains to prevent unnecessary handling 
or contamination of the material. The fascia and 
tendon were, as soon as possible, placed in 70 per 
cent alcohol. Later under sterile precautions the 
areolar tissue was removed by scalpel, and the 
tissue cut in strips 8 to 10 inches long and 1% inch 
wide. These strips were then placed in a second 
jar of 70 per cent alcohol and allowed to stand for 
at leasta week. Anaerobic and aerobic bacteriolog- 
ical tests were made on nutrient broth media and 
in each of the four trials a pure culture of the hay 
bacillus was found. Experiments are now being 
conducted in an attempt to eradicate this bacillus 
from the material. No infection of the animals oc- 
curred. With this material an ordinary five-eighth 
curved round needle of moderate size and with 
a large eye could be made to carry the suture. 
The suture did not need to have the ends tied or 
sewed to prevent fraying. In using this suture 
material no special or unusual technique of 
anchoring or splicing the sutures was necessary, 
for they were placed as individual single sutures. 
It was found that because of the nature of the 
material, it could be tied more easily with the 
instrumental technique which we have shown in 
Figure 1. The ends were cut off rather longer 
than necessary and placed in the groove formed 
by the muscle and inguinal ligament which had 
been sutured together. 

In our experiments it was decided to adopt a 
slightly different method than was previously 
employed, in order to suture muscle to fascia 
under very severe tension and in order to test 
more adequately what could be expected in the 
way of union, if this undesirable factor was pres- 
ent. In the dog an inguinal incision of 3 inches was 
made. The external oblique fascia was incised and 
reflected. The anterior sheath of the rectus 
muscle was incised at the lateral edge of the 
muscle and a portion of the sheath resected. 
This incision of the sheath allowed the internal 
oblique muscle to fall laterally and to allow a 
bulge of preperitoneal fat. The edge of the 
rectus muscle was then sutured under tension to 
the reflected edge of the external oblique (Pou- 
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Fig. 1. Muscle and fascia placed in apposition by ox- 
fascia suture carried by an ordinary curved round needle. 


part’s ligament) by single sutures of fascia or 
tendon, the areolar tissue first being carefully re- 
moved from muscle and ligament. All the 
sutures were placed above the internal openings 
of the cord. (See photographs and drawings of 
specimens so sutured and the normal anatomy for 
comparison.) The fascia of the external oblique 
was then resutured and the skin closed, both with 
catgut. 

On several animals tendon was used on one side 
of the animal and fascia on the other. In one case 
an autogenous fascia derived from the rectus 
sheath itself was used. This latter case as 
well as all of the cases in which dead fascia 
was used as the suture material, showed very 
firm union of the muscle to the fascia, the autog- 
enous being no firmer. It was our impression 
that the union was even stronger than in our 
previous experimental work (Rosenblatt and 
Cooksey), in which the fibrous suture material had 
not been used. The union was so strong that it 
would successfully resist forcible attempts to 
tear it apart. We found the tendinous material 


Instrumental method of tying is made desirable by type of 
suture material used. 


much more difficult to handle at the time of 
operation because of its inelasticity and hardness 
and it was much more bulky in the tying of knots. 
It also traumatized the muscle in several cases, a 
feature which was not noted in the case of the 
fascia sutures. The results of the union with the 
tendon, although good, were not nearly as good as 
with the fascia. We therefore feel that the latter 
is much more desirable for this work. 

At autopsy the suture material was evident. 
The fascia was apparently smaller in dimension 
than when introduced into the tissue and in 
several instances seemed very markedly smaller. 
There were dense fibrous growths between the 
suture material and the muscle and Poupart’s 
ligament, just as between the muscle and the 
ligament. The tendon, on the other hand, did not 
appear to be any different in size than at operation 
and the fibrous ingrowths were not nearly so 
marked. It will be remembered that it was pre- 
viously remarked that the tendinous material was 
too bulky, inelastic and dense, for the most 
satisfactory use in this work. 
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Fig. 4. 


The left side was operated upon, the right side 
Kdge of rectus muscle after its sheath has been 
dissected away. 2. Internal oblique muscle, showing pre- 
peritoneal fat medial to it. 3. Reflected edge of Poupart’s 
ligament. 4. Union of rectus muscle with Poupart’s liga- 
ment after incision and partial excision of sheath of rectus 
muscle. Ox fascia sutures were used. 

Fig. 3. Union of rectus muscle 2 with Poupart’s liga- 
ment. Ox fascia sutures used on right side, ox tendon 
sutures on left. 3. Sutures still evident after 60 days. 


lig. 2. 
was not. /. 
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Fig. 5. 


Fig. 4. The right side was operated upon, the left was 
not. The rectus sheath has been dissected. 1. Reflected 
edge of Poupart’s ligament under severe tension for 
demonstration. 2. The rectus muscle firmly adherent after 
fascial suture. 3. Spermatic cord. 4. Preperitoneal fat. 
5. Internal oblique muscle. 
~ Fig. 5. On the right side, firm union was obtained with 
ox, fascia sutures. On the left side, firm union was obtained 
with ox tendon sutures. The bulky tendon suture may be 
seen, 
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Fig. 6. Photomicrograph (low power) taken 60 days 
after operation and showing union of muscle to aponeurosis 
by means of connective tissue around the muscle fibers and 
bundles. 


Ox fascia suture was used. 





Fig. 8. Photomicrograph (low power) of ox fascia suture 
through the rectus muscle, showing the same type of union 
as in the two previous plates. There was a slight foreign- 
body reaction in the center of the suture. 
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Fig. 7. Photomicrograph (high power) of same area as 
in Figure 6, showing cells of white connective tissue sur- 
rounding muscle fibers continuous with those of the 
aponeurosis—a true connective tissue union. 


Microscopically the fascia and tendon grafts 
had excited some foreign body reaction, but 
practically no round cell reaction. Dense fibrous 
tissue attachments to the muscle and the fascia 
and between the latter two elements could be 
demonstrated; the connective tissue cell having 
invaded the graft and connected with the 


endomysium and perimysium (connective tissue) 
of the muscle. There was a very marked vascular- 





Fig. 9. Photomicrograph (high power) at one edge of 
the union shown in Figure 8. 
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lig. 10. Photomicrograph (low power) showing vascu- 
larization of fascial graft as well as foreign body reaction 
in mid-lower portion of field. 


ization of the grafts with tremendous proliferation 
of the capillaries. It seemed that the fascia graft 
had acted as an element for substitution of living 
fibroblasts and had also been in part absorbed. 
This absorption and foreign-body reaction is 
opposed to the previously mentioned views of 
other observers. 

For clinical purposes, we feel very strongly that 
the use of fascia sutures, either “living” or pre- 
served, is not indicated in the ordinary uncom- 
plicated and not unusual herniz. The results are 
quite satisfactory in most hands by any one of 
several techniques. We do feel, however, that 





Fig. 11. Photomicrograph (low power) showing vascu- 
larization of fascia with new capillary formation. 





Fig. 12. Photomicrograph (high power) showing foreign 
body reaction seen in ligure to. 


there may be certain cases in which very large 
defects are present, cases with poor musculature, 
or recurrent cases that would offer much greater 
hope of cure and satisfactory repair if fascia 
sutures were used. We feel that the preserved 
fascia suture offers as good repair as possible and 
is without the inconvenience of requiring a sec- 
ond incision for the purpose of obtaining autog- 
enous fascia material. We have found the method 
of placing sutures used herein to be very practi- 
cable as it requires no special equipment and is 
rapid and simple. 


CONCLUSION 


1. Preserved ox fascia in muscle-fascia suture 
used in hernia cases gave very excellent union. 

2. Preserved ox tendon was not so satisfactory 
in result or in the handling. 

3. It appeared that the fascia graft acted as an 
element for substitution of connective tissue and 
was in part absorbed. There was some foreign- 
body reaction. 

4. We have used this suture material as a 
single suture and tied by an instrumental method. 

5. We do not recommend the use of this fascia 
suture except in cases of involved or difficult 
herniz, as we feel that ordinarily its employment 
is not necessary. 

We desire to thank Dr. P. F. Morse, for his aid and 
counsel. 
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AN OPERATION FOR ANKYLOSIS OF THE HIP JOINT 
By PERCY WILLARD ROBERTS, M.D., F.A.C.S., New York 


From the Second Orthopedic Division, Hospital for the Ruptured and Crippled 


T has long been my impression that all of the 
| operations devised to produce ankylosis of 
the hip in chronic osteo-arthritis are unduly 
elaborate and require an unnecessarily long 
period of hospitalization. ‘To overcome these ob- 
jections [ have planned a procedure based on the 
slot and key principle adopted by mechanical 
engineers in attaching a wheel or gear to a re- 
volving shaft, which, theoretically at least, would 
produce results with less effort on the part of 
the surgeon and with considerably less expense to 
the patient. 

An opportunity to put the procedure into exe- 
cution did not arise until November, 1927, when 
a laborer, 54 years of age, was admitted to the 
Hospital for the Ruptured and Crippled with an 
osteo-arthritis of the left hip. Notwithstanding 
the fact that he had only ro per cent of normal 
function in the joint, he had for several years 
worked on the docks as a stevedore until increas- 
ing pain compelled him to stop work. His was 
obviously not a case for arthroplasty, the popular 
method of treating chronic painful hips, because 
the time element was an important factor and 
the man had proved that he could earn his living 
with a practically stiff hip if pain could be elim- 


inated. It was therefore decided to attempt the 
newly planned operation, and the results were 
eminently satisfactory. 

The technique was as follows: Through a 
Smith-Petersen incision the upper posterior sur- 
face of the acetabular overhang was freely ex- 
posed. A tapered block about an inch square on 
its superior aspect was cut out (Fig. 1) and put 
aside in salt solution. The lower extremity was 
then placed in the desired position of 15 degrees’ 
abduction without rotation of the foot and was 
held in this attitude by an assistant. The tapered 
opening in the acetabular rim was then extended 
downward into the head of the femur, care being 
exercised to maintain the slope of the sides of the 
cut. 
The block of bone removed from the acetab- 
ulum was then denuded of its articular cartilage 
and driven with force into the bed prepared for it, 
thus mechanically blocking any movement of the 
femoral head and bringing the lateral and in- 
ferior surfaces of the graft into intimate contact 
with the raw surfaces formed on the acetabulum 
and the head of the femur (Fig. 2). A plaster 
spica was applied without fear of altering the 
relations between the graft and its bed as the 
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Fig. 1. Specimen of pelvis showing the bone incision for 
removal of block to be grafted across the hip joint. 


joint was securely locked against motion in any 
direction. 

Convalescence was uneventful. At the end of 
7 weeks the patient was discharged still wearing 
a spica. Three weeks later the cast was removed 
at home and the patient came to the hospital in 
the subway, the hip joint having become firmly 
ankylosed and the pain having been entirely 
eliminated. 

In view of the relative simplicity of this opera- 
tion, the comparatively short time of hospitaliza- 
tion, and the excellent result obtained, the pro- 





Vig. 2. Roentgenogram of specimen retouched to show 
position of block graft embedded in the rim of the acetabulum 
and the head of the femur. 


cedure is offered as a practical means of securing 
surgical ankylosis of the hip joint, because it has 
some advantages over methods heretofore de- 
scribed. 
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HE word elephantiasis has always given the 

impression of being a tropical disease and 

rightly so. Nevertheless, the reported sur- 
gery of elephantiasis has been for the most part 
done in the temperate zones. In fact, the opera- 
tion that engages our attention in this paper 
originated in Greece, which is about 38 degrees 
north latitude. Porto Rico at 18 degrees north 
latitude, well within the torrid zone, should, there- 
fore present an interesting situation for the 
surgical study of this so-called tropical disease, 
and for this reason, the results in a small series 
of cases are presented, although they are some- 
what at variance with the results reported by our 
northern colleagues. 

Among 19,000 patients admitted to the Presby- 
terian Hospital, San Juan, Porto Rico, since 
1905, there were 53 cases of elephantiasis of the 
lower extremities. Of these cases 35 have been 
operated upon. The remainder have either re- 
fused operation or have been treated medically. 
Of the 35 cases operated upon 16 had typical 
Kondoleon operations either on one or both sides 
of the leg, 6 had questionable Kondoleon opera- 
tions (to be explained later), and 11 had amputa- 
tions either below or above the knee. One patient 
was operated upon in August, 1912, and the 
warty growths of elephantoid tissue were shaved 





Fig. 1 (left). Elephantiasis. Amputation was finally 
necessary. 
Fig. 2. Afront view of the same leg as illustrated in 


Figure 1. 





off and the raw surfaces dressed with oiled silk. 
In one case a Kondoleon operation was not com- 
pleted because of haemorrhage. There has been 
one operative death in a patient following, an 
amputation. 

As defined by Matas (10), elephantiasis is a 
progressive histopathological state or condition, 
characterized by a chronic inflammatory fibro- 
matosis or hypertrophy of the hypodermal and 
dermal connective tissue which is preceded by and 
associated with lymphatic and venous currents 
in the affected parts. Many operations have been 
devised to relieve this deforming and disabling 
condition, as these limbs frequently attain an 
enormous size and make walking almost im- 
possible. 

In a review of the operations to date, it was 
found that the first operation, that of ligating the 
main artery to the limb, was proposed by Car- 
rochan in 1851 and resurrected by Hutter in 1808. 
Obviously the results of this operation were not 
encouraging. 

Kuzutzoff (1905), Mikulicz, von Eiselsberg, 
Kafoni, and others have tried the effect of mul- 
tiple cuneiform excisions of the diseased skin and 
underlying fibromatous tissue. The results have 
been favorable in a certain number of reported 





Fig. 3 (left). Elephantiasis in a boy, 13 years old. A 
Kondoleon operation was attempted, but had to be 


stopped because of severe haemorrhage. 


lig. 4. Same case as shown in Figure 3. 
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Fig. 5 (left). Case 4. Three years after Kondoleon 
operation. 
Fig. 6. Same case as shown in Figure 5. 


cases. Probably 3 of the cases that I have 
classed as doubtful Kondoleon operations had this 
type of operation. Two were performed in 1909 
and one in 1910. Kondoleon described his opera- 
tion in 1912. The records of these three opera- 
tions state that strips of skin and subcutaneous 
tissue were removed, but no mention of the deep 
fascia is made. The patient operated upon in 
1910 was seen April 28, 1927. She had obtained 
some relief in the area operated upon, but the in- 
cisions had only been carried to just below the 
knee and from there on up to the thigh the 
disease had progressed as well as in the other 
leg and attacks of lymphangitis had occurred 
frequently in both legs. The left calf or leg 
operated upon then measured 18 inches in cir- 
cumference while the right calf in which the 
disease had developed since operation measured 
20.5 inches. 

In 1908 Sampson Handley (1, 2, 3) proposed 
draining the obstructed areas into healthy tissue. 
This he accomplished by inserting long threads of 
unabsorbable silk which tunnelled the border 
line between the oedematous and normal tissues. 
He placed 4 or 5 silk threads in the subcutaneous 
cellular tissue of the affected limb throughout its 
length (from the wrist to the chest wall in the 
upper extremity and from the dorsum of the foot 
to the abdominal wall in the iliac region in the 
lower extremity). Varied results were reported. 
It was soon found that these foreign bodies pro- 
voked an overgrowth of tissue around them and 
functioned as a dam rather than as a drain in 
some cases. In summarizing the results of the 
operation Handley himself says: “To my mind 





Fig. 7 (left). Case 5. Three years after Kondoleon 
operation. 
Fig. 8. Same case as shown in Figure 7. 


lymphangioplasty has failed to establish its 
position in the treatment of elephantiasis.”’ 

In 1906 Lanz (8, 9) of Amsterdam, working on 
the theory that only the superficial lymphatics 
are blocked, attempted to establish a communica- 
tion between the superficial and deep lymphatics 
in order to relieve the condition. He proposed 
an operation which included the opening of the 
fascia over the thigh, dissection through the 
muscle down to the bone, trephination of the 
bone in three places, and the running of strips of 
fascia through the muscle down to the bone. The 
result was excellent and 3 years later the patient 
was in good condition. The technique of this 
operation is somewhat difficult and Lanz himself 
later doubted the necessity of trephining the bone. 

Kondoleon (6, 7) of Athens, Oppel (11) of St. 
Petersburg, and Rosanow (12) of Moscow 
modified Lanz’s procedure slightly, keeping the 
principle of drainage of the superficial lymphatics 
through the deep lymphatics in mind. In 1912 
Kondoleon published a description of the opera- 
tion that we now use and reported very satis- 
factory results in 6 cases. The operation consists 
in the removal of a strip of skin and subcutaneous 
tissue together with the deep fascia from one or 
both sides of the leg from the thigh to the ankle, 
the rent in the deep fascia being left open and the 
skin and subcutaneous tissue sutured over the 
muscle. 

Matas (10) and Gessner have reported 2 cases 
of Kondoleon operation in which very good re- 
sults were obtained. Matas (his patient was the 
wife of a physician) did the operation on both 
sides of the leg at the same time. This procedure 
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resulted in the loss of the leg in one of our cases, 
which I will subsequently mention. Gessner’s 
operation was done on the outside of the leg only 
and improved the circulation so much that old 
indolent ulcers on the inside healed readily follow- 
ing the operation. One of our cases of amputa- 
tion was for an ulcer occurring at the site of a 
Kondoleon operation done elsewhere 6 months 
previously. 

Other cases of the Kondoleon operation have 
been reported by Hill (5), Royster (13), Herff (4), 
and Sistrunk (14, 15). Varied results have been 
obtained by these men, but on the whole the re- 
sults have been more or less satisfactory. Al- 
though the condition has not been cured it has 
either been improved or held in check in the 
majority of instances. The largest number of 
cases has been reported by Sistrunk, who in 1923 
reports 40 patients, 30 of whom obtained good 
results and ro of whom were improved. He sug- 
gests operating the second time, in fact, states 
that he has operated upon several patients who 
had been unsuccessfully operated upon by other 
surgeons. 

In the years 1915 to 1927, 16 Kondoleon opera- 
tions were performed in the Presbyterian Hos- 
pital, San Juan. Probably 2 of the 6 doubtful 
Kondoleon operations already mentioned were 
of this type, but since no mention is made of the 
deep fascia in the record of the operation, these 
cases are not included in our series. 

It has been the policy to put these patients 
to bed for a few days before operation with the 
leg slightly elevated to allow for as much natural 
drainage as possible. Since 191g one side at a 
time has been operated upon and where more 
than one strip was to be removed the external 
strip was removed first and the internal strip 
last, as the internal saphenous vein is ultimately 
destroyed and it is well to preserve it as long as 
possible. After operation the wearing of a rubber 
stocking is advised. It should be put on each 
morning before the patient gets out of bed. 

In the 16 known cases, plus 1 case in which an 
unsuccessful attempt at a Kondoleon operation 
was made, what have been the results? End- 
results in 12 of these 17 cases are known. As 
mentioned before, 1 patient, who was operated 
upon in June, 1919, had the operation done on 
both sides of the leg at the same time and de- 
veloped a gangrene because too much tissue was 
removed, and because the sutures were too tight. 
The leg finally required amputation above the 
knee one month later. 

A second patient with elephantiasis involving 
the foot principally and extending up the leg 


about halfway to the knee, was operated upon 
September 28, 1921. A typical Kondoleon opera- 
tion was done and the incisions extended from the 
head of the fibula to the toes. There was primary 


‘union of the wound and the patient was relieved 


of pain, but there was no reduction in the size 
of the foot when the patient was discharged from 
the hospital 35 days after the operation. This 
patient has not been seen since. 

A third patient, a boy of 13 years, since birth 
had had an enormous elephantiasis of the right 
leg extending from the hip to the ankle and 
measuring 14 inches in circumference above the 
knee and 20 inches at the calf. He was operated 
upon December 15, 1925, after 40 days of rest in 
bed with the leg elevated. The operative record 
states: “ Kondoleon operation attempted and in- 
cision outlined. Dissection of flap started just 
above knee on lateral side. Tourniquet, applied 
by two different people to thigh above incision, 
failed to suppress circulation and venous sinuses 
bled profusely. Attempts to place artery clamps 
unsuccessful as tissue was so hard. Flap dis- 
sected down about one-quarter of distance when 
patient’s pulse jumped to 180 and grew very 
weak. Operation stopped and wound closed 
drawing edges together in upper angle, but 
closing the parallel incisions as such in the lower 
three-fourths of leg. Rubber tissue drain in upper 
angle of wound. Six hundred cubic centimeters 
of normal salt solution given intravenously. 
Patient left operating room with good color with 
fast, weak pulse.” This boy was last seen on 
March 1, 1928. At that time the elephantiasis 
was practically the same, but he had had no 
recurrence of the attacks of lymphangitis. 

Sistrunk calls attention to the incidence of 
shock in these operations, but he places heamor- 
rhage in the second place in its causation and 
extensive injury to sensory nerves in the first 
place. The shock in this last case seemed to be 
due primarily to the hemorrhage. 

Case 1. No. 12298. M. B., Gurabo, female, 35 years 
old, was admitted September 26, 1922. She had had ad- 
vanced elephantiasis of the right leg for 16 years with no 
history of lymphangitis. On October 4, 1922, after the 
patient had rested in bed for 8 days, a Kondoleon opera- 
tion was performed on the outer side of the leg and on 
October 19 on the inner side. The immediate result was 
primary union and the patient was discharged on October 
31 in an improved condition. She was examined April 
28, 1927 (5 years later) at 5:00 p. m., after doing laundry 
work all day. Before operation she had never had any 
attacks of fever, but at that time she was having one every 
3 0r 4 months. The leg was becoming larger with each at- 
tack, although she had not noticed any redness of the leg 
during the attacks. She had never worn a rubber stocking 
because of the expense. Measurements showed the leg to 
be about the same size as before operation. 
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Case 2. No. 12514. J. C., Gurabo, male, 35 years old, 
was admitted November 27, 1922. He had typical elephan- 
tiasis of the left leg, extending from the knee to the foot. 
Attacks of lymphangitis occurred about every 6 months. 
On December 5, after the patient had rested in bed for 8 
days, a Kondoleon operation was done on the inner side 
of the leg, the incision extending from above the knee to 
just below the ankle. The immediate result was primary 
union. The patient was discharged on December 25 with 
the leg improved. He was examined again on April 28, 
1927 (5 years later), at 4:30 p.m., after having worked at 
his trade (barber) all day. He had been much relieved 
since the operation and the attacks of lymphangitis had 
been less frequent. He had worn a rubber stocking con- 
tinuously. Measurements showed the left leg to be slightly 
larger than the right, especially at the ankle. 

Case 3. No. 14793. M.R., Aguadilla, female, 21 years 
old, was admitted on October to, 1924. She had advanced 
elephantiasis of the left leg and had had recurrent attacks 
of lymphangitis for 6 years. On October 15, after the pa- 
tient had rested in bed for 5 days, a Kondoleon operation 
was performed on the outer side of left leg, the incision 
extending from above the knee to the ankle. The immedi- 
ate result was primary union with marked reduction in 
size of the leg. On April 21, 1927 (3 years later) her mother 
reported that the patient left that day for the United 
States and that the result of the operation was very satis- 
factory. The patient had worn a rubber stocking continu- 
ously and both legs were practically of equal size. There 
had been no recurrence of the attacks of lymphangitis. 

Cast 4. No. 15279. C. C., Aguadilla, male, 40 years of 
age, was admitted lebruary 20, 1925. He had had marked 
elephantiasis of the right leg for 2 years. Recurrent at- 
tacks of lymphangitis had occurred for 9 years. On March 
3, after the patient had rested in bed for 12 days, a Kon 
doleon operation was done on the outer side of the right 
leg, the incision extending from above the knee to the ankle. 
The operation was repeated on the inner side of the leg on 
March 19. The immediate result was primary union and 
the patient was discharged on April 6 in an improved con- 
dition. He was re-examined March 23, 1928 (3 years later) 
at 8:30 p.m., after having worked as a longshoreman all 
day. He reported that following operation the attacks of 
fever had been greatly reduced until 6 months ago when 
he began to have monthly recurrences of lymphangitis. 
He has not worn a rubber stocking and his leg is about the 
same. 

Case 5. No. 15352. C. C., Aguadilla, female, 28 years 
of age, was admitted March 12, 1925. She had advanced 
elephantiasis of the left leg but had not had attacks of 
lymphangitis. On March 20, after the patient had rested 
in bed for 8 days, a Kondoleon operation was performed on 
the outer side of left leg, the incision extending from the 
mid-thigh to the ankle. The same operation was repeated 
on the inner side of the leg on April 9. The immediate re- 
sult was primary union. The patient was discharged on 
April 28 in an improved condition. She was examined 
March 23, 1928 (3 years later) at 8:30 p.m., after having 
worked all day on her feet as a laundress. She said that 
she had had no attacks of lymphangitis. She had not 
worn a rubber stocking because of the expense, although 
she did wear high-lace shoes. About a year after the pa- 
tient left the hospital, the condition developed in her right 
leg. 

Case 6. No: 15947. S. R., Rio Piedras, female, 24 years 
old, was admitted August 31, 1925. She had marked ele- 
phantiasis of the left leg and had had recurrent attacks of 
lymphangitis for 19 years. On September 19, after the 
patient had rested in bed for 19 days a Kondoleon opera- 
tion was done on the outer side of the right leg, the in- 
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cision extending from above the knee to the ankle. The 
immediate result was primary union, and the patient was 
discharged on October 13 in an improved condition. She 
was examined on April 29, 1927 (2 years later) at 4:30 p.m. 
She said that she had had no attacks of lymphangitis 
since the operation. She had worn a rubber stocking 
continuously since discharge. She weighed 111 pounds, 
having gained 12 pounds. The right leg had not increased 
in size. 

Case 7. No. 16041. L. L., Aguadilla, male, 14 years 
old, was admitted September 29, 1925. He had elephantia 
sis of both legs, more marked in the left. For 8 months he 
had had recurrent attacks of fever but no lymphangitis of 
the legs. On October 13, after the patient had rested in 
bed for 15 days, a Kondoleon operation was done on the 
outer side of the left leg, the incision extending from above 
the knee to the ankle. On November 4, a similar operation 
was performed on the inner side of the leg. The immediate 
result was primary union and the patient was discharged 
on November 20 in an improved condition. He was ex- 
amined April 26, 1927 (1% years later), at 2:30 p.m., after 
he had worked on his feet all day. He had been free from 
attacks of fever up until the past month when he had an 
attack lasting for a day. He had never worn a rubber 
stocking because of the expense. Both legs had continued 
to swell. 

Case 8. No. 9162. I. V., Fajardo, male, 23 years old, 
was admitted November 6, 1919. He had far advanced 
elephantiasis of the right leg and had had recurrent at- 
tacks of lymphangitis. On November 21, after the patient 
had rested in bed for 15 days a Kondoleon operation was 
done on the inner side of the right leg, the incisions ex- 
tending from just below the groin to the internal malleolus, 
The operation was repeated on the outer side of the leg 
on January 23, 1920, the incisions extending from the level 
of the knee joint to the external malleolus. A third opera- 
tion was done on the posterior part of the leg february to, 
the incisions extending from the knee to the ankle. ‘The 
wounds healed slowly and the patient was discharged on 
March 16, considerably improved. He was examined in my 
office on May 5, 1927 (6 years later), and was found to be 
greatly improved. Before operation he had been having 4 
or 5 attacks of lymphangitis a year, but for 2 years follow- 
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ing operation he had had no such attacks. Then for a 
period of a year he had 3 or 4 attacks and for the last 2 
years had been free from attacks. He said that during the 
day while he worked as an oiler in a cigar factory, his leg 
swelled, but that the swelling went down some at night. 
He had worna rubber stocking continuously and felt that his 
leg, although somewhat larger than when he left the hos- 
pital, was still about half the size that it was before 
operation. 

Case 9. No. 18609. M. G., Aguadilla, female, 42 years 
of age, was admitted October 18, 1927. She had had marked 
elephantiasis of the left leg for 12 years but there had been 
no fever or lymphangitis. On October 25, after the pa- 
tient had rested in bed for 6 days, a Kondoleon operation 
was done on the outer side of the left leg, the incisions ex- 
tending from above the knee to the ankle. This operation 
was repeated on the inner side of the leg on November 9, 
the incisions extending from the mid-thigh to the ankle. 
Some shock followed the second operation and necessitated 
the intravenous administration of 300 cubic centimeters of 
normal salt solution. The wounds healed by primary 
union and the patient was discharged on November 25 
in an improved condition. On April 18, 1928, 6 months 
later, she wrote that she had been wearing a rubber stocking 
and that the swelling of the leg was greatly reduced and 
the result satisfactory. 


A brief of these 12 cases is as follows: 1 Kondo- 
leon operation with immediate amputation; 1 
Kondoleon operation—there was marked involve- 
ment of the foot which was no better at the time 
the patient was discharged from the hospital; 
attempted Kondoleon, not finished because of 
hemorrhage; 1t Kondoleon—the condition is 
worse now (5 years after operation) than before 
operation; 2 Kondoleon operations—the condi- 
tion is now (1% and 3 years after operation) the 
same as before operation; 1 Kondoleon—the 
condition is somewhat improved; the patient 
does not wear a rubber stocking; 5 Kondoleons 
the condition is markedly improved; all of the 
patients wear rubber stockings. 


SUMMARY 


1. The operative risk for the limb is greater 
when both sides of the legs are operated upon at 
the same time. The greater safety to the patient 
would seem to justify the two-stage operation. 

2. Cases in which the foot as well as the leg is 
involved give poor results, even when the in- 
cision is made down to the toes. 

3. If the subcutaneous tissue is extremely hard 
very troublesome hemorrhage may develop and 
materially increase the danger of shock. 

4. The periods between attacks of lymphangi- 
tis are lengthened in the majority of the cases. 
In one of our cases the attacks disappeared al- 
together for a period of 2 years, while one patient 
developed attacks of lymphangitis after operation. 
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5. Social status plays an important part in 
the end-results. Patients who work on their feet 
many hours a day have poorer end-results than do 
those who are not compelled to do hard manual 
labor. 

6. A rubber stocking worn during the day is 
a great aid if not an essential feature in combating 
the return of swelling following operation for 
elephantiasis. 

7. Results in Porto Rico for the Kondoleon 
operation for the cure of elephantiasis have been 
discouraging. 
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TRACHEOTOMY; TECHNIQUE AND AFTER-CARE OF THE PATIENT 


By WILLIAM H. PRIOLEAU, M.D., CLEVELAND, OxI0 


Cleveland Clinic 


FYNHE rare indications for tracheotomy have 
been described in a recent paper.' Once 
decided upon, there should be no delay. The 

patient should be kept unaware of the plan until 
all preparations have been made, and he should 
then be told simply that his difficulty in breathing 
will be relieved by a minor procedure. It is much 
better for the patient and just as easy for the sur- 
geon to have the operation performed in the 
patient’s room. 

The patient requiring tracheotomy is often in a 
critical condition and must be given every consid- 
eration. A congenial anesthetist should be pres- 
ent to talk with the patient and to cover the eyes 
with cold compresses. An inhalation anesthetic, 
even though it were desirable, is out of the ques- 
tion on account of the laryngeal obstruction. If 
time permits, the operative field should be infil- 
trated thoroughly with a 34 per cent solution of 
novocain, but in an emergency this may be dis- 
pensed with. The patient should be inclined at an 
angle of 45 degrees. The neck should be straight, 
or slightly extended. To extend the neck fully 
may cause a complete laryngeal obstruction and 
thus necessitate great haste in performing the 
operation. 

If the patient has recently had a thyroidectomy 
or other operation in the region of the trachea, the 
skin edges should be separated for a distance of 
from 4 to 6 centimeters in the middle of the neck, 
and the lower sutures should be removed from the 
fascia and the ribbon muscles, thus exposing the 
trachea. If the patient has not had such an op- 
eration, a transverse skin incision from 4 to 6 
centimeters in length should be made in the mid- 
dle of the neck on a line 2 or 3 centimeters above 
the sternoclavicular junctions. The skin edges 
should be dissected free from the fascia both up- 
ward and downward, a longitudinal incision made 
in the fascia, and the ribbon muscles separated in 
the midline. If it is not possible to expose the 
trachea well below the isthmus of the thyroid 
gland, then the isthmus must be resected. If 
time permit, complete hemostasis should be 
obtained by means of fine plain catgut; otherwise 
gauze packing should be employed. Once the 
trachea is exposed, the neck may be safely ex- 
tended. 


1 The Importance of early tracheotomy, Surg., Gynec. & Obst., 1928, 
xlvii, 726. 


The most favorable site for a tracheotomy is 
between the fourth and fifth, or between the third 
and fourth, tracheal rings. A low tracheotomy is 
more comfortable and heals more quickly, while a 
high tracheotomy may cause permanent injury to 
the larynx. A transverse incision between 1 and 2 
centimeters long should be made between the two 
rings, the edges of which should be held apart 
with a small forceps while the tracheotomy tube 
is gently and deliberately inserted. The obturator 
should be removed at once. At times it is well to 
let the patient take several breaths through the 
opening before the tube is inserted. Before the 
trachea is incised, the patient should be told that 
he will breathe through a lower opening and will 
be unable to talk for the time being. At this stage 
the patient should cough out through the tube any 
accumulation of mucus or blood that may be 
present. A suction machine is often of great 
assistance. When the patient has grown quiet and 
it is seen that there is no bleeding, a small strip of 
gauze should be loosely packed around the tube 
at its entrance into the trachea, and the inner tube 
inserted. The muscles and fascia above the open- 
ing should be approximated in the midline with 
interrupted sutures of catgut, and the skin edges 
should be approximated, leaving just enough 
room for the tube and the packing. The dressing 
is made by cutting a slit half its breadth in the 
center of a rectangular piece of gauze and apply- 
ing it so that the edges of the slit fit under the 
flanges of the tube, thus leaving the opening 
uncovered. 

Following a tracheotomy, except for the first 
few deep breaths, the patient generally breathes 
quietly. However, if considerable morphin has 
been given, not uncommonly he ceases to breathe 
and becomes cyanotic. In such a case artificial 
respiration is almost invariably effectual. 

The operating tray should be removed before 
the patient’s eyes are uncovered. The surgeon 
should then reassure the patient and explain that 
the tracheotomy was done to relieve a temporary 
obstruction in the larynx analogous to that caused 
by diphtheria in children. The patient may be 
further reassured by placing a finger over the 
opening in the tube on exhalation, thus enabling 
him to cough and talk. After he has been thus 
reassured, the patient usually sleeps quietly for 
several hours. 
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In no other type of case is the patient so de- 
pendent upon the constant and expert attention 
of the house staff and nurses as after tracheotomy. 
In addition to the fact that a patient who has to 
have a tracheotomy is in a poor physical condi- 
tion, he is generally apprehensive. He is very 
quick to learn the expert touch and without it 
loses ground rapidly. Asa rule he should never be 
left alone for the first 48 hours or often for a longer 
period. The temperature of the room should be 
moderate. Tents over the head of the bed are 
unnecessary and only give a sinister appearance to 
the scene. A pitcher of steaming menthol solution 
at the side of the bed often gives comfort, but hot 
inhalations seem to increase mucus formation and 
thus are undesirable. The patient is generally 
most comfortable on his back in a semirecumbent 
position, but he should be turned from side to side 
at intervals. It is well to insist upon his taking 
several deep breaths every hour while he is 
awake, as this may tend to prevent the develop- 
ment of a pulmonary atelectasis, which is a com- 
plication that must be guarded against in this 
type of case. 

A piece of gauze should always be kept on the 
patient’s chest so that when mucus is expelled, it 
can immediately be wiped off the end of the tube 
and will not be inhaled. The inner tube should be 
removed as often as is necessary to keep it clean, 
and this can be done without disturbing the 
patient. If this is neglected, the tube will soon 
become obstructed with tenacious mucus or 
blood. 

Some patients have very little mucus while 
others almost drown in it. Some are able to expel 
it through the tube, while others are unable to 
raise it as high as this. In the latter type of case 
an aspirating machine is absolutely necessary. 
This machine should have a strong but silent 
electric motor to which is attached a soft rubber 
catheter, preferably with a whistle tip. If the 
tracheotomy tube is size No. 4 or smaller, it is well 
to remove the inner tube before the catheter is 
inserted. The catheter should be large enough to 
permit mucus to pass through it fairly easily, 
however, not so large as to prevent the patient’s 
breathing around it when it is in the tube. It is 
generally sufficient to insert the catheter as far 
as the lower end of the tracheotomy tube, since 
the patient can readily raise the mucus as high as 
this. Only rarely, in case the patient is very weak, 
is it necessary to insert the catheter as far as the 
bifurcation of the trachea. This should not be 
done too often, as it irritates the trachea and pro- 
vokes an exhausting spell of coughing. It is well 
to aspirate the larynx occasionally through the 


mouth. Water should be aspirated through the 
catheter at frequent intervals to keep it clean. 
Care should be taken not to allow the receiving 
jar of the machine to become too full, as fluid will 
be sucked into the pumps and this will put them 
out of commission. 

An extra tracheotomy tube should always be at 
hand. The gauze packing should be changed 
every 8 hours or oftener, depending upon the 
amount of oozing from the wound. Mild anti- 
septics may be used, but strong ones are contra- 
indicated, as they may seep into the trachea and 
cause irritation. A tracheotomy wound must 
always be considered as infected; however, if it is 
kept clean, the infection is of little significance. 
On the other hand, if it is neglected, a very 
troublesome putrid infection is apt to develop. 
Such an infection is very difficult to treat, both on 
account of the opening in the trachea and the 
irritability which prevents much manipulation. 
A considerable amount of necrotic tissue develops 
which must be carefully cut away. Chief reliance 
must be placed on the mechanical cleansing, 
dichloramine-T, if used with care, being very 
satisfactory. 

The degree of the laryngeal obstruction can be 
determined quite accurately by occluding the 
opening of the tube, or better, by removing the 
tube and occluding the opening in the trachea, 
and further information can be obtained by a 
visual examination of the vocal cords. If possible, 
the tube should be removed within 3 hours; how- 
ever, if there is any question, it is better to leave 
it in longer. If removed early, the opening can be 
closed with a single fine chromic catgut suture in 
the overlying tracheal fascia, and in this case the 
remainder of the wound may be closed except for 
a drain down to the trachea; but if the tube has 
been in for more than 12 hours, the suture will be 
of no avail. In sucha case, the opening should be 
occluded with gauze packing of sufficient size, so 
that it can not be drawn into the trachea on 
inspiration. This should be changed every 1 to 3 
hours, as it soon becomes saturated. The wound 
should be kept scrupulously clean. Granulation 
tissue grows rapidly, and in from ro to 12 days the 
wound will be completely healed. Factors which 
influence healing are the height of the opening, the 
degree of infection, and the length of time the tube 
is in place. In some cases, even after the tube 
has been removed, the opening will remain and 
the patient is dependent upon it for part or all of 
his air supply. This is the most difficult type of 
wound to keep clean. 

Generally, the scar is very little larger than it 
would have been if the wound had healed per 
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primam. However, if it is unsightly and trouble- 
some, a plastic operation may be performed, but 
it is better not to attempt any plastic work until 
a year has elapsed. The scar may then be excised 
and the muscles freed and approximated in the 
midline over the trachea. The result is very 
satisfactory. 

If tracheotomy is performed in a case of severe 
hyperthyroidism the patient requires a great deal 
of water and nourishment. Not infrequently in 
such a case there is an associated pharyngeal 
paresis, which causes choking upon any attempt 
to swallow. It is unwise to urge the patient to 
swallow, as the choking is very exhausting and the 
aspiration of fluid into the lungs may cause pneu- 
monia. Some patients are able to swallow thick 
liquids fairly well, while others choke on any- 
thing; it is the latter type which presents a serious 
problem-—how to give sufficient fluid and nourish- 
ment without unduly disturbing the patient. 
Water can be given by hypodermoclysis but this 
becomes painful if kept up for several days, while 
the amount of nourishment that may be given by 
intravenous methods is greatly limited by the 
poor condition of the heart, and also by the dan- 
ger of a chill if it is given in any amount or very 
often. Proctoclysis is notoriously ineffectual in 
this type of case. Gastrostomy would be satis- 
factory, but it is too radical a procedure. 

The method of choice is to insert a soft rubber 
tube, size 10-14 F, into the stomach through the 
mouth or preferably, but with more difficulty, 
through the nose. This generally has to be done 


under direct vision, as the tendency is for the tube 
to enter the larynx. This tube should be left in 
until the patient can swallow around it. Care 
should be taken not to insert it much beyond the 
cardia, as otherwise the end will become kinked 
and obstructed. The tube is less apt to be annoy- 
ing than hypodermoclysis or an intravenous in- 
jection, and in the few cases in which it has been 
necessary we have not seen one in which it could 
not be used to great advantage. All fluids and 
nourishment and most medicines can be given 
through the tube, though care should be taken 
not to overload the stomach, as in this type of 
case the patient is frequently nauseated. Fluid 
can be injected into the tube every hour even 
while the patient is sleeping. The tube can gen- 
erally be removed in 3 or 4 days. Ifa patient who 
has had a tracheotomy performed is going steadily 
“down hill,” he often improves rapidly once the 
tube has been inserted and he receives sufficient 
nourishment. 

As soon as the condition of the heart permits, 
the patient should be allowed to be out of bed, as 
this has a very beneficial effect upon the psychic 
state. He no longer considers himself dangerously 
ill. A man should be shaved and a woman 
allowed to use the cosmetics to which she is 
accustomed. Patients should also be allowed to 
substitute their own clothes for the regulation hos- 
pital garb. In encouraging surroundings and with 
good care these patients get along remarkably 
well. Only rarely does a patient die from a com- 
plication following tracheotomy. 
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SECTION’ 
By LOUIS E. PHANEUF, M.D., F.A.C.S., Boston 


Professor of Gynecology, Tufts College Medical School; Chief of Service, Department of Gynecology and Obstetrics, Carney Hospital 


ZESAREAN section is the removal of the 
child through an incision made in the 
abdominal wall and uterus. The term is 

not applied to the extraction of the child from the 
abdominal cavity after the uterus has ruptured 
nor to ectopic gestation. 

The term ‘‘czsarean section” is probably de- 
rived from the latin partus cesareus, from 
cedere, to cut. A better term, however, is 
“abdominal hysterotomy,” but, despite this, 
the term “caesarean section” is used throughout 
obstetrical literature. There is no reliable evi- 
dence that Julius Caesar was delivered through 
his mother’s abdomen. Furthermore, caesarean 
section on dead women was performed long before 
Cesar’s time. It is noteworthy that at this 
period the operation was never performed on 
living women and Cesar’s letters to his mother 
during his wars prove that she was alive. 

The operation on the dead woman is referred 
to in the myths and folklore of European races 
and was probably performed by the early Egyp- 
tians. It is stated that Dionysus was cut from 
the dead Semele. The Lex Regia of Numa 
Pompilius, 715, B. C., expressly orders the remov- 
al of the child before burying the mother. The 
ancient Jews gave the name of “Jotze Dofan” 
to children delivered through the abdomen of 
the mother. In the year 1879 Felkin saw a 
native in the heart of Uganda perform a cesa- 
rean section and his description of the operation 
is interesting in the light of the crude attempts 
at anesthesia and antisepsis. Banana wine 
served the purpose of both, the patient being 
drunk with it (bibation anesthesia) and the 
operator washed his hands and the field of 
operation with it to sterilize them. He opened 
the abdomen and uterus by a quick incision, the 
cord was cut, the placenta removed, the cervix 
dilated from above and the uterus massaged until 
contracted. The peritoneal toilet was accom- 
plished by lifting the patient. The operation was 
completed by closing the abdomen with pin and 
figure of eight sutures and the wound was dressed 
with a paste of crushed herbs. It is stated that 
the temperature remained below ror degrees F. 
and that the wound was healed in 11 days. 

Looking further into the history we find the 
first generally accepted cesarean section was per- 
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formed in 1610 by J. Trautmann, of Wittenberg, 
on a woman with hernia of the gravid uterus. 
Somewhat earlier, J. Nufer, of Switzerland, a 
swinegelder by occupation, is said to have deliv- 
ered successfully his own wife by this method 
when several midwives and barbers had given her 
up. The mortality in these early days was 
frightful and the operation was done only on 
women who were already doomed. Rousset’s 
monograph played no small part in bringing to 
the attention of the profession this procedure 
which was so bitterly opposed by Europe’s best 
known accoucheurs. The operation of symphy- 
siotomy devised by Sigault was at that date the 
greatest competitor of caesarean section. 

In reviewing the statistics, Kayser, of Copen- 
hagen, in 1844 found a mortality of 62 per cent 
for the previous 80 years. ‘Tarnier is said to 
have made the statement that in Paris up to his 
time no woman had survived the operation 
during the nineteenth century. Spaeth recalled a 
similar experience for Vienna in 1877. In the 
United States Harris collected 80 cases and these 
showed a mortality of 52 per cent, the fatal 
cases resulting from hemorrhage and _ infection. 
Although Lebas in 1769 had put 3 stitches in the 
uterus and left the ends long so that they could 
be removed, it was not until 1882 that Saenger 
described his method of suturing the uterus. 
In 1877 Porro, of Pavia, had recommended the 
supravaginal amputation of the uterus after 
delivery in order to overcome the two serious 
complications, namely, haemorrhage and sepsis. 
This radical method so improved the results that 
it was instrumental in preventing the conserva- 
tive caesarean section from developing into the 
comparatively safe operation which it has become. 
Saenger’s technique was responsible for deter- 
mining the indications for the more radical 
method, namely, an operative procedure to be 
used only in the presence of a definite indication 
for sacrificing the uterus. 


FIRST CONSIDERATION OF CAESAREAN SECTION: 
THE LIVING CHILD 


The first consideration of caesarean section was 
the living baby. With this in mind, the early 
operators insisted upon speed, for they felt that 
the sooner the child was born the better were its 


1Read before The Obstetrical Society of Boston on March 20, 1928. 
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chances of living. ‘Those were the days of spec- 
tacular operating when not infrequently the 
abdomen and uterus were opened with one sweep 
of the knife. Unfortunately, accidents resulted, 
such as cutting a loop of intestine which might 
inadvertently have floated in front of the uterus. 
Again, babies were injured by the too deep pene- 
tration of the knife in the uterine wall. 

These accidents, as well as other factors, have 
shown that time is not the only element which 
enters into a successful operation. Reflection on 
the duration of general anesthesia in an ordinary 
forceps delivery might have suggested that undue 
emphasis was laid on the need of shortening the 
time of anesthesia. Other factors affecting the 
child’s welfare are the administration of morphia 
too soon before starting the operation and the 
resulting intra-uterine asphyxia, trauma to the 
child by attempting delivery through an insuffi- 
ciently long incision, and disturbance in the child’s 
nutrition in the presence of a prematurely 
separated placenta and placenta previa. Pro- 
longed anesthesia as a result of the too slow 
extraction of the child is rarely a factor in the 
hands of experienced operators. 


SECOND CONSIDERATION OF CAESAREAN SECTION: 
THE WELFARE OF THE MOTHER 


Finally the welfare of the mother was given 
more consideration when it was discovered that 
a living baby could be obtained easily and that 
with the early technique the results to the mother 
were generally serious and often disastrous. 

To what dangers or disabilities is the mother 
exposed when the child is delivered abdominally? 
These may be classified as either immediate or 
late dangers. 

A. Immediate dangers. 1. Hemorrhage. While 
in the early days of caesarean section, hemorrhage 
was one of the greatest dangers, this has now 
been so minimized by proper methods of suture 
and by the use of pituitary extract and ergot that 
it is but rarely a troublesome factor. The injec- 
tion of adrenalin in the uterine muscle is also of 
marked value in causing a flabby uterus to 
contract. Again, an incision in the thin lower 
segment rather than in the thick body of the 
uterus greatly lessens the amount of bleeding. 
Another factor responsible for blood loss is the 
relaxation of the uterus under ether narcosis, as 
compared with local infiltration and spinal anzs- 
thesia. Brindeau, at the Tarnier clinic, has 
demonstrated to his own satisfaction and to that 
of others that spinal anesthesia causes contraction 
of the fundus and relaxation of the lower segment. 
It is a proved fact that the operation under 


regional or spinal anesthesia is much less hem- 
orrhagic than when performed under general 
narcosis. The ablation of the uterus for hem- 
orrhage during the course of cesarean section is 
so rare nowadays that it is hardly worth mention- 
ing. 

2. Trauma of operation. Shock following 
cesarean section has been greatly decreased by 
the conservation of blood and by the improved 
technique and consequently gentle handling of 
the abdominal contents. It is not a very common 
complication nowadays and as we see it, it is 
usually associated with hemorrhage and undue 
loss of time in operating. Shock is observed in a 
larger percentage of gravido-cardiac patients 
than in any other group of patients. 

3. Sepsis. Infection has always been an 
important, if not the most important, cause of 
mortality and morbidity in cesarean section and 
at the present time stands out as the most 
serious complication. The time at which the 
operation is performed is the most important 
single factor in dealing with infection. ‘This is 
especially true in the light of the work of Harris 
and Brown, who have demonstrated at cesarean 
section the bacterial invasion of the uterus early 
in labor, even with unruptured membranes. The 
classical operation performed before labor or at 
the onset of labor is relatively safe as compared 
with the same procedure performed in advanced 
labor. Vaginal examinations and the rupture of 
the membranes also increase the danger of sepsis 
to a marked degree. Infection has been decreased 
by the use of the lower segment operations, 
which will be taken up later in this paper. 

B. Late dangers or disabilities. 1. Invalidism. 
As a result of a major operation a number of 
women may have poor health for a more or less 
prolonged period of time. 

2. Sterility. The incapacity to bear other 
children in a small group of cases is especially apt 
to follow uterine infection and suppuration with 
resulting destruction of the endometrium. 

3. Rupture of the uterus. The danger of rup- 
ture of the uterus during pregnancy is a real one, 
and has to be taken into consideration. The 
danger of a subsequent labor and the immediate 
danger of a ruptured uterus at delivery are not 
to be looked upon lightly. The low operations 
have strikingly decreased the danger of rupture 
of the uterus during pregnancy and labor and 
have thereby added to the safety of abdominal 
delivery. 

In varying degree these 6 chief factors have 
been of influence in the development of the 
technique of cesarean section. 
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THE INCISION IN CHSAREAN SECTION 


In the early days of cesarean section, the 
abdomen was opened at the most prominent part, 
obviously over the uterus. The incision was 
started near the symphysis and carried to a point 
near the xiphoid cartilage to the right or to the 
left of the umbilicus. The uterus was delivered 
and incised quickly in the median line in the 
corpus. There was a vast amount of handling 
of uterus and intestines, large gauze packs, even 
towels, were used for packing, and there was, as 
we should expect now, considerable harm done to 
the mother. The child was usually delivered by 
the breech, the placenta and membranes were 
extracted manually through the uterine incision, 
and suture of the uterine incision was accom- 
plished in layers, one to four layers being ad- 
vocated by different operators. The suture 
materials advised were silver wire, bronze wire, 
silk, linen, silkworm gut, and catgut. In this 
type of operation, there was considerable handling 
of the abdominal contents and therefore consid- 
erable shock. Moreover the uterus frequently 
became adherent to the long scar in the abdominal 


_wall and consequently caused fixation and distor- 


tion of the organ. To overcome these objections 
a smaller abdominal incision was made to the 
right of the umbilicus, the latter being used as a 
midpoint, the uterus was incised in situ, and the 
intestines were protected with gauze or towels. 
Here again there was considerable handling of 
intestines, but the adhesions proved less frequent. 
This is the most common incision used today in 
performing the classical section and the one which 
is described in most textbooks on obstetrics. 
Hemorrhage from this type of operation was 
rarely found to be very troublesome, shock was 
frequently a factor as there was so much handling 
of intestines, although this shock decreased with 
the size of the abdominal incision. It became 
much less when eventration of the uterus was 
abandoned. Infection in the classical type of 
operation has always been a serious factor as the 
uterine incision is in no way isolated from the 
general peritoneal cavity. Infection could come 
from the introduction of septic material from 
above, but this in a large measure has been over- 
come by a proper skin preparation and the protec- 
tion of the edges of the abdominal wound by 
means of sterile towels or rubber dam. The 
infection from below cannot so easily be prevented 
and, as it has been proved that bacteria invade 
the puerperal uterus during labor or early in the 
puerperium, these bacteria readily find their way 
to the peritoneal cavity between the stitches or 
through the stitch holes. The incision in, the 


uterine body has thick edges which bleed readily. 
The sutures used to close this incision must serve 
two purposes, hemostasis and coaptation. There 
is always present the danger of tying the sutures 
so tightly in order to insure hemostasis that 
pressure necrosis and infection of the injured 
uterine muscle will result. Again, the contraction 
and relaxation of the uterine fundus during the 
puerperium may cause the edges of the uterine 
wound to be ground against each other and dis- 
turb the sutures, thus interfering with proper 
healing. In the classical type of operation injury 
to the peritoneum, handling, and exposure to air 
lower the resistance of the tissues and favor 
infection. 

The high longitudinal incision next came into 
vogue. It was devised to prevent adhesions 
between the uterine wound and the abdominal 
wall. In this procedure the abdominal incision is 
made directly above the umbilicus, the abdominal 
contents are walled off with gauze, the fundus of 
the uterus is incised longitudinally, and delivery 
accomplished. At the completion of the uterine 
suture, which is made in two layers with chromic 
catgut, the uterus sinks below the umbilicus so 
that the uterine and abdominal incisions are never 
in contact and adhesions between the two are 
prevented. Intestinal and omental adhesions to 
the uterine scar are not prevented by this tech- 
nique and as a matter of fact have been common 
in my experience. Furthermore, with the high 
incision a not inconsiderable amount of liquor 
amnii and blood trickle down to the pelvis where 
they may not be easily reached, thus making the 
peritoneal toilet difficult. I have seen more 
intestinal distention and paralytic ileus following 
this method than with any of the other accepted 
techniques of performing the classical caesarean 
section. 

The high transverse fundal incision was brought 
out on the grounds of a better uterine scar, 
diminished danger of infection, and in an attempt 
to prevent adhesions between the uterine and 
abdominal incisions. It was thought at that time 
that the further the incision was placed away 
from the cervix the greater would be the chance of 
preventing sepsis. This method never attained 
much vogue. The disadvantages are those of the 
high operation with the longitudinal incision and 
no advantages over the latter are offered. 

In order to overcome some of the difficulties 
of the high operation, Newell advocated a lower 
incision in performing the classical caesarean 
section. His incision in the abdomen is made in 
the middle line entirely below the umbilicus 
and because of this, intestinal handling and soil- 
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ing are almost entirely eliminated and intestinal 
distention is thereby greatly diminished. The 
uterus is left im situ and a longitudinal incision 
is made in the lower portion of the corpus. 
Munro Kerr, of Glasgow, in order to obtain a 
better scar and to attempt to diminish rupture 
of the uterus in subsequent pregnancies and 
labor, has devised an operation which he terms a 
low segment caesarean section and which fills an 
intermediate place between the classical and cer- 
vical cwsarean sections. He makes a transverse 
incision at the isthmus or where the lower 
segment joins the body of the uterus. As he 
does not separate the bladder, he does not really 
get down low in the inferior segment. His pub- 
lished results in over 100 cases were excellent. 


CERVICAL CAESAREAN SECTION 


After haemorrhage had been controlled and 
trauma complications diminished in a properly 
performed cesarean section, the attention of those 
interested in the problem was directed toward 
infection and the prevention of peritonitis. ‘This 
resulted in the evolution of the cervical caesarean 
section which went through three stages: first, 
the extraperitoneal czsarean section; second, the 
transperitoneal cesarean section with suture of 
the peritoneum to the abdominal wall; and, third, 
the retrovesical or subperitoneal cesarean section. 

1. The extraperitoneal caesarean section. The 
operations of Kuestner and Latzko best represent 
this type and were devised in order to accom- 
plish delivery through the lower uterine segment 
without entering the peritoneal cavity. Through 
a median or lateral longitudinal pelvic incision 
the unopened peritoneal sac is lifted off the 
anterior portion of the outlet, the bladder, and 
the lower uterine segment. The cervix is thus 
cleared, a longitudinal incision is made, and 
delivery is accomplished. The true extraperi- 
toneal cesarean section probably offers the best 
means of protecting the peritoneal cavity al- 
though it has been demonstrated that a virulent 
streptococus may find its way through the intact 
peritoneum and cause septic peritonitis. The 
disadvantages of this method are first, that not 
infrequently the bladder and the ureter on the 
side where the operation is performed are injured 
and fistula are produced; second, the peritoneum 
is occasionally opened during its separation and 
the advantage of the extraperitoneal method is 
lost; third, the site of operation has to be drained 
and this results in suppuration and long drainage 
in many instances; fourth, there is more hem- 
orrhage, since the incision in the lower segment 
has to be made to the side nearer the large vessels, 
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rather than in the middle line, and the technical 
difficulties are greater; and, last, the operation 
cannot be repeated because of adhesions. 

2. The transperitoneal cesarean section. This 
method known as the Veit-Fromme-Hirst opera- 
tion, was next devised with the idea of protecting 
the peritoneal cavity and at the same time over- 
coming the disadvantages of the extraperitoneal 
method. This operation is performed through a 
longitudinal pelvic incision, the vesico-uterine 
peritoneum is incised longitudinally, the bladder is 
separated from the cervix, and two lateral flaps 
of visceral peritoneum are dissected. These are 
united to the parietal peritoneum, thus creating 
a so-called extraperitoneal space through which 
a longitudinal cervical incision is made and 
delivery effected. The peritoneal flaps are at 
first united by carefully applied interrupted cat- 
gut sutures and after the closure of the cervical 
incision they are further approximated by a 
continuous catgut suture. The peritoneal edges 
are firmly united in the course of a few hours and 
thus the cervical incision is entirely extraperi- 
toneal during the convalescence. This method 
also protects the abdominal cavity during 
delivery. The disadvantages are that occasion- 
ally the peritoneum is very thin and does not 
separate well from the uterus and that it leaves a 
band of scar tissue extending from the cervix to 
the abdominal wound, thus fixing the cervix at a 
higher point than normal in the pelvis. 

3a. The intraperitoneal retrovesical or subperi- 
toneal operation. Kroenig threw new light on the 
subject of cervical c#sarean section when he 
claimed that the better results obtained by the 
method were not due to the fact that the uterus 
was approached in an extraperitoneal manner, 
but because the incision was made in the thin 
non-contractile lower segment rather than in the 
thick contractile body of the uterus and because 
the uterine incision was completely covered over 
by the bladder, thus protecting the peritoneal 
cavity should infection occur during the puer- 
perium. The operation consists of opening the 
abdominal cavity by a low longitudinal incision, 
separating the bladder from the uterus, making a 
longitudinal cervical incision, and after the extrac- 
tion of the child, placenta, and membranes, 
closing the uterine incision and completely cover- 
ing it by suturing the edge of the bladder perito- 
neum to its original position on the uterus or 
slightly higher. 

3b. The transverse cervical incision. Experience 
has shown that the intraperitoneal retrovesical 
operation offered definite protection against 
peritonitis and could be performed safely on 
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women advanced in labor and in cases in which 
the classical cesarean was definitely contra- 
indicated. The published statistics show that 
the incidence of ruptured scars was also greatly 
lowered, thus removing from casarean section 
one of its real dangers. In the study of these 
statistics it was discovered that the few weak 
scars encountered were due to the fact that the 
longitudinal cervical incision had been unduly 
prolonged upwards, thus encroaching on the 
uterine body. It was found that the portion of 
the incision placed in the cervix healed solidly, 
while that extended in the musculature might 
show thinning and weakness at this point. The 
transverse cervical incision was the next step in 
the evolution of the operation and permits placing 
the scar entirely in the lower segment without in 
any way encroaching upon the musculature. It 
seems reasonable to feel that this procedure 
should further reduce the already low percent- 
ace of weak scars. The operation is performed 
through a longitudinal pelvic incision, the bladder 
is separated from the cervix down to the vagina 
and as far as possible laterally, and a transverse 
cervical incision is made low down and is curved 
upward at the sides to give more room. At the 
completion of the uterine suture the bladder is 
re-attached at its original level, thus making the 
incision entirely retrovesical or subperitoneal. 
A good idea of the scar in its entire extent may 
be had on palpating the anterior lip of the cervix 
after involution has taken place and is felt as a 
thin ridge under the bladder in some cases and 
not at all in others. 

Porro cesarean section or cesarean section fol- 
lowed by hysterectomy. The technique of this 
operation as performed nowadays differs from 
the original inasmuch as the stump, cervical or 
vaginal, depending upon the extent of the 
hysterectomy, is dropped into the abdominal 
cavity and completely peritonealized. With the 
advent of the cervical caesarean section the indi- 
cations for this radical procedure have been 
greatly lessened. Five indications are prominent: 
(1) mismanaged labor and frank infection; (2) 
uterine apoplexy; (3) uterine myomata; (4) un- 
controllable hemorrhage, and (5) carcinoma of 
the cervix. 

Cesarcan section with temporary exteriorization 
of the uterus. This method devised by Portes of 
the Baudelocque Clinic in 1923 is intended for 
mismanaged cases with frank infection and has 
again reduced the indications of hysterectomy in 
a definite group of these cases. As the name 
implies, the sutured uterus is left on the abdomen 
after the delivery of the child until involution has 
taken place and the uterine sepsis has subsided. 


Then it is returned to the pelvic cavity. The field 
of applicability for this operation is necessarily 
very limited, but it saves maternal and fetal 
lives and permits the conservation of the uterus, 
an important factor in young women. The mor- 
tality following this operation has been exceed- 
ingly low. 

Vaginal cesarean section. In 1895 Duehrsser 
described an operation under the name of 
“anterior vaginal hysterotomy ” and in 1896 called 
“vaginal cesarean section.” The original opera- 
tion only called for a median anterior incision 
through the cervix, but later the technique was 
modified by adding the posterior incision. Thus 
the anterior incision was shortened and the 
danger of injury to the bladder during delivery 
considerably lessened. 

Before an attempt is made to do a vaginal 
cesarean section, certain requirements are essen- 
tial: (1) the tissues must not be oedematous or 
friable; (2) the uterus must be movable so that 
the cervix may be readily brought down into the 
vagina; (3) the bladder must not be fixed to the 
uterus, as it is after the abdominal cervical 
cesarean section; (4) the pelvis must be ample; 
(5) the child must not be too large. In the 
absence of these requisites, the vaginal caesarean 
section should not be considered, regardless of 
the indication. 

The range of usefulness of this operation has 
become rather limited, since the advent of the 
abdominal cervical caesarean section, since the 
latter operation offers almost as much protection 
against infection and its technique is much 
simpler. 

Vaginal cesarean nowadays is recommended 
when one of the following indications for the rapid 
emptying of the uterus arises up to the end of 
the eighth month of pregnancy: (1) lesions 
of the heart, lungs, and kidneys; (2) toxemia of 
pregnancy in the presence of impending convul- 
sions and in gravid who did not improve under 
the conservative treatment; (3) pernicious vomit- 
ing of pregnancy in a gravida who is dehydrated 
and who would not stand a long labor; (4) 
premature separation of the normally inserted 
placenta in its milder forms. 

Vaginal cesarean section in the hands of 
experienced operators has given uniformly good 
results when its limitations were recognized. The 
main complication has been injury to the bladder, 
but it does not occur commonly. 


COMMENT 


From the foregoing one may feel that from 
the standpoint of technique of operation there is 
not likely to be great improvement in the future, 
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Hemorrhage during and after operation has been 
practically controlled. Complications from trau- 
ma of operation are rare. There is, however, one 
danger which has been lessened, but the possibil- 
ity of which we must always consider seriously 
and that is infection often leading to peritonitis. 
It is the chief cause of death following caesarean 
section. 

Peritonitis may arise from the field of operation 
or the abdominal incision. Proper preparation 
of the patient and care at operation have actually 
made it a rare complication from the field of 
operation. Sepsis usually arises from the uterus 
through the introduction of septic material at 
the time of operation or from infection of the too 
tightly tied stitches in the uterus. To avoid 
peritonitis two operations were devised: the 
extraperitoneal section and the transperitoneal 
section, in which case the visceral and parietal 
peritoneum were united. The former never be- 
came popular because of its technical difficulties, 
because of the danger of injury to the bladder and 
the ureters, because serious infection of the cellu- 
lar tissues resulted in long drainage, and finally 
because it has been proved that virulent bacteria 
could find their way through the intact peri- 
toneum, the resistance of which had been lowered 
during operation, and cause septic peritonitis. 
The latter operation was simpler in technique 
and gave equally good results and, therefore, 
supplanted the first in the hands of many opera- 
tors. 

It was next found that most infections were 
from inside the uterus rather than through the 
abdominal incision. The problem was to get 
ahead of the infection, perhaps by covering the 
uterine incision with peritoneum. From this 
resulted the retrovesical or subperitoneal cervical 
operation, at first with the longitudinal incision 
and then with the transverse cervical incision. 
This, if infection has already occurred, does not 
prevent the formation of a phlegmon under the 
bladder in the infected space, but in many 
instances it does prevent the spreading of the 
infection to the general peritoneal cavity. The 
prevention of this localized infection is assisted, 
in many cases, through adequate drainage of the 
retrovesical space. This cannot be secured by 
abdominal drainage, since drainage up hill is 
never very satisfactory, but must be effected by 
vaginal drainage. A good method of draining 


consists in the placing of a wick of iodoform 
gauze over the lower segment after the cervical 
incision has been closed and then suturing the 
edge of the bladder peritoneum to the uterus, thus 
covering the lower segment and the wick. After 
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the abdomen is closed the patient is placed in 
the lithotomy position, a small incision is made 
in the anterior vaginal wall and the wick is 
partly pulled out so that one end remains under 
the bladder and the other comes out of the 
vulva or the wick may be entirely withdrawn, 
and a rubber tube substituted and sutured in 
place. Either method assures gravity drainage of 
the retrovesical space. The increasing of the 
resistance of the peritoneum against infection 
by such means as lavage with ether, nucleinic 
acid, and other substances has not thus far 
proved satisfactory. 

The work of Harris and Brown in the bacterio- 
logical study of 50 uteri at cesarean section, has 
shown some interesting results. In 19 elective 
sections performed at an appointed time at the 
end of pregnancy and before the rupture of the 
membranes, the uterus was uniformly sterile. 
The same applies to 6 cases in which the classical 
section was performed within 4 hours after the 
onset of labor. In 5 patients in whom classical 
section was done 6 or more hours after the onset 
of labor, bacteria could always be demonstrated 
in the lower uterine segment, and there were 
streptococci present in 3 of the cases. Similar 
results were obtained in 13 low cervical and 6 
radical sections, and the uterine contents were 
sterile only in 3 cases in which the operation was 
performed within a few hours after the onset of 
labor. 

These findings tend to show why the classical 
section, which in no way offers protection to the 
peritoneal cavity, is safe only when practiced at 
the time of election. Vaginal examinations and 
premature rupture of the membranes are known 
to increase the danger of uterine infection, but 
their absence does not insure sterile uterine 
contents. In a like manner, a rise in temperature 
is an important sign of intrapartum infection, 
yet a normal temperature does not prove that 
ascending infection has not already taken place. 
Only when adequate studies of the bacterial flora 
of the vagina have shown whether the occurrence 
of auto-infection is possible or not will we know 
whether the presence of bacteria in the uterus is 
due to an upward extension of micro-organisms 
already in the vagina or to an ascending infection 
from the vulva. 

The problem of preventing the growth of 
germs which may be present in the lower part 
of the birth canal or even in the uterus at the 
time of operation has been attacked through the 
care of the abdominal incision, which will usually 
prevent infection here; and through the care of 
the uterine incision in that the sutures are not 
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tied too tightly and the incision is covered with 
peritoneum. The danger of infection of the 
general peritoneal cavity has consequently been 
reduced, but the invasion of the uterine tissue 
not incised as well as incised is still a great 
problem and should be thoroughly investigated. 

The introduction into the uterus (intraperito- 
neal or subperitoneal, perhaps in every case) of 
some substance which is non-toxic or very 
slightly toxic to the patient and which will prevent 
the growth of bacteria temporarily or until 
granulations begin to form or tissues begin to 
heal, may help decrease infection. Carrel-Dakin 
solution after the extraperitoneal cesarean section 
was advocated by Markoe and McPherson some 
10 years ago, but the method thus far has not 
received general consideration. 

At a recent meeting of the Obstetrical Society 
of Boston, one of the members advocated the 
use of strong sugar solution in the uterus in the 
prevention of puerperal sepsis and in the checking 
of uterine infection if it has begun, on the grounds 
that these sugar solutions inhibit the growth of 
bacteria. The problem of infection in connection 
with cesarean section is far from settled, and it 


‘ is one of the urgent problems in obstetrics. 
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From the standpoint of technique, the trans- 
verse cervical incision in the low cesarean section 
offers many advantages. It is the closest approxi- 
mation to normal delivery, as the child is born 
through an opening less than 2 inches from the 
normal opening but above the symphysis instead 
of below it. The necessary room for delivery of 
the child can be easily obtained, especially if the 
sides of the incision are curved upward. It is 
superior to the longitudinal incision since it can 
be placed entirely in the cervix and since it in no 
way encroaches upon the uterine corpus. It is 
easily covered over by the bladder and thus 
made entirely subperitoneal. 

Drainage of the retrovesical area, when 
deemed necessary, can be easily accomplished by 
gravity drainage through the vagina. In cases 
of advanced labor, with full dilatation of the 
cervix and rupture of the membranes, it permits 
the expression of the placenta and membranes 
through the vagina after peritonealization, thus 
saving the peritoneal cavity from a great deal 
of soiling. 

Finally the convalescence which follows this 
method closely approaches that of a pelvic 
delivery. 





858 SURGERY, GYNECOLOGY AND OBSTETRICS 


ACUTE PERFORATION OF ULCER FOLLOWING BARIUM FILLING 
IN ROUTINE GASTRO-INTESTINAL EXAMINATION 


By P. F. ECKMAN, M.D., DuLutruH, MINNESOTA 
The Duluth Clinic 


FY NHAT the roentgen-ray used fluoroscopically 
is an invaluable aid in gastro-intestinal 
diagnosis is a conceded fact. The use of 

this diagnostic method is attended by such a 
high percentage of accuracy that it would be 
unthinkable to hamper its use by too many 
contra-indications. That there are contra-indica- 
tions, however, is generally recognized, but pos- 
sibly not at all times so keenly realized until some 
unforeseen complication focuses attention upon 
it. Casual searching of current literature has 
failed to disclose any reports bearing upon the 
unfortunate consequences arising from the mak- 
ing of a barium X-ray examination. In the dis- 
cussion of a paper! presented at a recent regional 
meeting of the American College of Surgeons, 
reference was made to the cases cited Jater in this 
paper. Numerous admissions of such catastro- 
phes were forthcoming from men in attendance 
at the meeting and it became quite apparent 
that such mishaps had occurred occasionally 
wherever gastro-intestinal fluoroscopy was done 
routinely. 

We have had at the Duluth Clinic within the 
past few years, at least 5 cases of acute perfora- 
tion of ulcer following barium meal with fluoros- 
copy. Two of the 5 perforations resulted fatally; 
in one case operation was performed too late, 
and in the other a severe complicating pneu- 
monia developed. Some indication as to the 
relative frequency of such mishaps may be ob- 
tained from the fact that approximately 1500 
gastro-intestinal examinations are made annually 
at this clinic. Although our cross index on ulcers 
diagnosed is undoubtedly somewhat incomplete, 
it may be noted that during the past 5 years 
such a diagnosis has been made in 522 cases, of 
which 82 per cent were cases of duodenal ulcer. 
We wish, therefore, to offer the following case 
reports and discussion. 


CASE REPORTS 


Case 1.,No. 11483. J. S., male, aged 34 years, Scan- 
dinavian, came to the Clinic in March, 1918, complaining 
of periodic attacks of stomach distress in the left side of the 
epigastrium, lasting for 3 or 4 months at a time. In this, 
the third attack, the pain had become rather more severe. 


! The present status of surgery of gastric and duodenal ulcers. By 
E.S. Judd, The Mayo Clinic, Rochester, Minnesota. Read before the 
regional meeting of the American College of Surgeons, at Duluth, No- 
vember, 1927; discussion by E. L. Tuohy and others. 


He had also noted that of late the pain would awaken him 
at night. His distress began 15 minutes to half an hour 
after meals and continued until one hour preceding the 
next meal. 

The examination indicated that there was definite 
epigastric tenderness. The test meal, with aspiration, 
showed free acidity of 15 and combined of 40. The fluoros 
copy of the stomach and cap was negative for any defect 
and, although the notes on the chart suggested the possi 
bility of ulcer on the posterior surface of the stomach, this 
probably was not visualized, because oblique plates were 
not made. 

A few hours after the examination the patient was seen 
at his hotel in great abdominal pain, begging for help. 
He was taken to the hospital and at operation a perforated 
gastric ulcer was found situated on the posterior aspect of 
the lesser curvature. A simple closure was made and con- 
valescence was satisfactory. 

He has since been treated at the Clinic for recurrence of 
ulcer symptoms. 

Case 2. No. 33616. J. M., male, aged 38 years, Finnish, 
was referred to the Clinic by Dr. Athens in May, 1923, for 
gastro-intestinal examination. He had had ‘‘stomach 
trouble in the spring and fall” for several years, always 
with epigastric pain, occurring about 4:00 p.m., which 
could be definitely relieved by food. He complained that 
during the present attack the pain would also awaken him 
at night. In addition he gave an indefinite history of hav- 
ing passed some dark stools a short time previously. 

A test meal was not given and an aspiration was not 
done. A barium meal was given about noon and fluoros- 
copy indicated a gross defect in the cap, representing a 
large, chronic, duodenal ulcer. 

After leaving the office the patient partook of some 
food, and boarded a bus to go home. When about 15 
miles out of Duluth, between 7:00 p.m. and 8:00 p.m., he 
was seized with an agonizing pain. He got out of the 
jolting bus to lie flat on the ground. A nearby phone was 
used to summon the doctor, who, sensing the situation, 
sent an ambulance and notified the operating room staff 
to be in readiness for an immediate operation. An opera- 
tion consisting of simple closure, with drainage, was done 
2% hours after the perforation and recovery was unevent 
ful. Despite considerable shock and boardlike abdominal 
rigidity, the immediate operation at once made the pa- 
tient more comfortable. 

Case 3. No. 49182. P. M., male, aged 35 years, Ger- 
man, presented himself at the Clinic in May, 1926, with 
the complaint of abdominal distress of 2 weeks’ duration, 
with a history of similar attacks some 3 months previously. 
Pain was noted either immediately or 2 or 3 hours after 
eating. He stated that he had noted no definite food 
relief. 

On examination the abdomen showed no tenderness nor 
rigidity. A test meal and aspiration yielded free hydro- 
chloric acid 44 and total acidity 58. Fluoroscopic visuali- 
zation of the cap was extremely difficult because of the 
excessive spasm present at the pylorus and in the cap. It 
was only after a repeated hypodermic of atropin and 
rather forceful palpation that a large filling defect was 
noted in the duodenal cap. 
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The patient decided to return home before entering the 
hospital for treatment, but shortly after leaving Duluth 
was seized with severe abdominal pain. Operative relief 
was not obtained until 18 or 20 hours after perforation, at 
which time much fluid and barium were found free in the 
abdominal cavity. Closure, posterior gastro-enterostomy, 
and drainage were done. The patient died 3 days after 
operation. 

Case 4. No. 47102. C. B., male, aged 46 years, pre- 
sented himself in September, 1926, with the complaint of 
burning pain in the epigastrium of several weeks’ duration, 
and vomiting for 3 days. He had had previous attacks of 
the same sort of distress, which had occurred about 1% 
hours after eating. During the present attack he stated 
that the pain was definitely more severe and was not 
relieved by food. 

The patient was hospitalized for observation. Although 
the vomitus was reported as coffee ground in appearance 
on the day of admission, aspiration the following morning 
showed some retention, but no gross evidence of bleeding. 
Accordingly, barium was given and on fluoroscopic ex- 
amination a very large defect was noted in the cap, which 
itself was considerably dilated and atonic. The patient 
was returned to bed, hot packs were applied to the ab- 
domen, and an attempt was made to remove some of 
the barium from the stomach by lavage. About 3 hours 
after the fluoroscopy an acute perforation occurred. Opera- 
tion was done 3 hours after the perforation, at which 
time the excess barium was removed, the perforation 
closed, and a posterior gastro-enterostomy made (the 
latter in view of obstructive features). 

A postoperative lobar pneumonia developed on the 
third day and the patient died 6 days after operation. 

An autopsy showed that the acute peritonitis had sub- 
sided and that death was due to bilateral lobar pneumonia. 

Case 5. No. 44197. D. M., male, aged 38 years, 
Jewish, had a known duodenal ulcer, which had been 
demonstrated and treated medically at the Clinic during 
2 previous attacks in 1925 and 1926. The present recur- 
rence was associated with rather severe distress and a 
recheck in February, 1927, indicated an acidity of 32 and 
48, with some increase in size of the duodenal defect. 
Observation at the end of 6 hours showed a retention of 
50 per cent. 

Surgery was advised and the patient entered the hos- 
pital the following day to be prepared for operation. About 
30 hours after examination an acute duodenal perforation 
occurred. The operative procedure consisted of simple 
closure and a posterior gastro-enterostomy, from which 
the patient made a satisfactory recovery. 

In reviewing this series one may observe that 
all of the patients were males in middle age. 
Four were within the age limits of 34 and 38 
years. Although this may be only coincident, yet 
one may surmise that perforation is not so likely 
to occur with the first or second attack, nor again 
in those cases in which great chronicity would 
tend to protect by excessive scar formation. 
With regard to incidence, one must remember, of 
course, that most ulcers have their initial onset 
in the third decade of life and that the propor- 
tion of males to females is about 5 to 1. 

As to the location of the lesion, four were 


_ duodenal and one was gastric, which is in accord 


with the incidence ratio. That the injudicious use 
of the stomach tube could be a factor in the pro- 


duction of a perforation of a gastric ulcer could 
well be understood, but it would seem very un- 
likely that the same would obtain in the case of 
a duodenal ulcer. In the latter case, in associa- 
tion with attempts to overcome spasm, the 
actual weight of the barium assisted by forceful 
manipulation of the stomach, would very evi- 
dently be a definite factor in the cause of rupture 
of ulcers at the pylorus or the duodenum situated, 
as it were, in the apex of a cone. 

The length of time elapsing between the ex- 
amination and the perforation varied in these 
cases from 3 to 36 hours. In Case 5, sufficient 
time had presumably elapsed between the filling 
and the perforation to have allowed the stomach 
to empty in spite of the tendency to retenticn. 
At any rate, the operative notes make no mention 
of the presence of barium in the peritoneal 
cavity. For this reason the barium as a factor 
in the production of this perforation may be 
somewhat questionable and, yet, it may be fair 
to assume that the presence of this substance and 
the manipulation involved in the examination 
added greatly to the stress to which the weaken- 
ing ulcer wall was subjected. 

It might also be suggested at this point that 
the presence of barium in the peritoneal cavity 
makes for increased difficulty in removing the 
extravasated contents by suction or sponging and 
thus, in all probability, adds further danger to 
the already precarious condition of the patient 
with a perforated ulcer. Ina review of the history 
of a patient, the presence of certain symptoms 
should put the roentgenologist on his guard. 

1. Evidence of bleeding is a well known and 
definite contra-indication to the use of the stom- 
ach tube and barium filling. Yet, in an unguarded 
moment, one is apt to take an unwarranted 
chance so as to make a diagnosis with a minimum 
loss of time. With the evidence of recent bleed- 
ing, as in Case 4, it was undoubtedly injudicious 
to attempt to make an X-ray diagnosis. Also, 
it is probable that in this case the ulcer might 
have withstood the barium filling without per- 
foration had not attempts been made later to 
remove the barium by lavage. 

2. Increasing severity of distress, as compared 
with the patient’s previous experience, may be 
interpreted as an indication of penetration. 

3. Tenderness and rigidity in the epigastrium 
are unfavorable signs. 

4. Failure of food to relieve as promptly and 
completely as previously is significant. 

5. Occurrence of night pain in patients who 
in previous attacks had been free from this, also 
seems to be of significance. 
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6. Excessive spasm, as noted especially in 
Case 3, requiring considerable force to bring the 
cap into view, should be regarded as a danger 
signal and should call for discretion as to the 
amount of force used in manipulation. This is 
especially true when the spasm is associated 
with a gross defect, especially of the well recog- 
nized penetrating type. 

It is not without hesitation that cases such as 
these illustrating in part, at least, errors in judg- 
ment and technique, as well as entirely unfore- 
seen complications, are reported. Yet, much of 
our knowledge must come through experience 
and by way of error, and it is with the thought 
that these reports may serve to emphasize the 
necessity of exercising a certain amount of cau- 
tion that they are offered. 

At the Duluth Clinic it has become the custom 
to caution those patients in whom there is some 
reason to suspect any likelihood of perforation 
following a barium examination. Some of the 
patients are hospitalized and put to bed as soon 
as possible after the examination. Continuous 
hot packs are then applied to the abdomen. 
Other patients are urged to remain within 


the city for the next 24 hours and to report im- 
mediately if any severe abdominal pain occurs. 
The situation here is such that the great ma- 
jority of patients on whom these examinations 
are made are not primarily hospital patients and 
usually prefer to return home preparatory to 
entering the hospital for either medical or surgical 
treatment. 


CONCLUSIONS 


1. Five cases have been reported wherein 
acute ulcer perforations occurred following gastro- 
intestinal examination. 

2. Attention has been called to certain symp- 
toms and fluoroscopic findings which point 
toward a tendency to penetration. 

3. Within certain limits, such signs and symp- 
toms constitute contra-indication to all or part of 
such examination. 

4. Ulcer patients in whom the symptoms and 
findings are those pointing toward a penetrating 
type of lesion should be put on their guard and 
urged to remain within distance convenient for 
prompt and adequate medical consultation until 
the danger of perforation is passed. 
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THE ABDOMINAL WALL 


By GEORGE HALPERIN, M.D., Cutcaco 


From the Surgical Department of Northwestern University Medical School and the Surgical Service of Dr. H. M. Richter, Wesley Memorial Hospital 


N the literature of the past decade there have 

appeared occasional reports of so-called 

hematoma of the abdominal wall the result 
of a rupture of the rectus abdominis muscle or of 
the deep epigastric artery. Review of the litera- 
ture reveals that this apparently rare condition 
was known to physicians of antiquity. Thus 
Maydl in his classical contribution entitled 
“Subcutaneous Rupture of Muscles, Tendons, 
as well as Tear-fractures” gives accurate descrip- 
tions of the condition as made by Hippocrates and 
Galen. In his extensive review of the literature 
covering the period from 1809 to 1880, Maydl 
found 14 cases of spontaneous rupture of the 
rectus abdominis muscle. 

Since Maydl’s investigation, the subject has 
received attention principally at the hands of 
military surgeons of France, Germany, Russia, 
and Austria. Their reports deal with cases oc- 
curring in vigorous young males, principally 
soldiers, and were the result of physical violence 
or effort. They were observed with greater fre- 
quency in recruits and were the result of jump- 
ing, lifting, turning, etc. A sudden unguarded 
movement was the cause in most cases. A sudden 
sharp pain was felt in the lower half of the ab- 
domen. Sometime later at the site of pain a 
swelling of considerable size developed to the 
right or to the left of the median line. This 
mass disappeared in the course of a few weeks of 
rest and conservative treatment. 

Wohlgemuth has collected 127 cases up to the 
year 1923. One hundred and seven of these 
have occurred in young muscular persons—sol- 
diers, turners, etc. 

A separate, relatively small group is repre- 
sented by cases occurring in women during preg- 
nancy, parturition or shortly after delivery. The 
provoking incident such as coughing or vomiting 
is rather insignificant, or it may be entirely 
absent. The fact that practically all of the pa- 
tients were multipare suggests that impairment 
of musculature was a factor. Diagnosis of a 


twisted ovarian cyst was made in practically 
every case. In one case a large swelling developed 
shortly after delivery and was mistaken for the 
head of a second child. 

Of greater interest to surgeons, however, are 
the cases of spontaneous hematoma of the ab- 
dominal wall occurring in elderly women without 


any apparent cause. The contributing factor in 
these cases may be so insignificant as to escape 
notice. Most commonly it is the result of a 
cough or a coughing spell. There is usually an 
abrupt onset with severe pain in the abdomen 
associated with signs of peritoneal irritation, 
such as belching, nausea, vomiting, obstipation, 
abdominal distention, and muscle rigidity. A 
swelling, which is painful on palpation, develops 
either to the right or to the left of the median 
line. Diagnostic errors here are all due to the 
fact that it is believed that an acute intra- 
abdominal condition exists. The most frequent 
diagnosis is that of a twisted ovarian cyst. The 
condition has also been mistaken for an ovarian 
tumor, acute appendicitis, ileus, incarcerated 
hernia, and cholelithiasis. The diagnosis of an 
acute intra-abdominal process is particularly 
suggestive in cases in which the hematoma de- 
velops in the lower third of the muscle below the 
semicircular line of Douglas. The absence at this 
level of the aponeurotic sheath on the posterior 
surface of the muscle permits the extravasated 
blood to bulge into the peritoneal cavity. In 
Wohlgemuth’s series, 79 took place below the 
navel, and in 18 the rupture was below the semi- 
circular line of Douglas. The muscle at this 
point is supported by the thin transversalis 
fascia only. It is also worthy of notice that the 
muscle below the navel is narrower and has less 
or no tendinous bands. It is interesting to note 
that in the 7 cases of spontaneous haematoma 
collected by Hilgenreiner up to 1924, not one was 
correctly diagnosed before the operation. The 
stormy onset in 1 case was mistaken for ileus, 
in 3 cases a diagnosis of twisted ovarian cysts 
was made. Koerte mistook his case for one of a 
gall-stone colic, Behan diagnosed his case as one 
of acute appendicitis, and in one case the diag- 
nosis of an incarcerated hernia was made. 

The onset is not always sudden. Blond has 
reported a case in a woman, 73 years old, who 
had a cough for about 6 weeks. For 3 weeks 
coughing caused a pain under the left costal 
arch. On examination there was found a swelling 
the size of a child’s head with bluish discoloration 
of the skin over it. At operation there was found 
an encapsulated structure containing coagulated 
blood. Among the torn fibers of the rectus mus- 
cle was encountered a bleeding vessel, a branch 
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of the superior epigastric artery. The diagnostic 
difficulties are not limited to the consideration 
of intra-abdominal conditions only. Even if 
the intramural existence of the lesion is recog- 
nized, the true condition may still be confused 
with an incarcerated hernia, a tumor of the ab- 
dominal wall such as sarcoma, desmoid, fibroma, 
or with gumma of the rectus muscle, tubercu- 
losis or actinomycosis of the abdominal wall. 
Bloody discoloration of the skin may develop 
over the swelling or about the navel with streaks 
running toward the symphysis pubis. This tell- 
tale symptom, however, occurs relatively rarely 
because the extravasated blood is confined 
within the sheath of the muscle. It has occurred 
in only 2 of the 21 cases reported by Perman. 

The pathogenesis in this group is not quite 
clear. The question as to whether the muscle 
ruptures first or whether the rupture of the epi- 
gastric artery takes place primarily with a second- 
ary loosening and tearing of muscle fibers is a 
debatable question. One can readily concede 
that in the first group rupture of the muscle 
takes place first. In the absence of a violent 
effort, degenerative changes in the muscle are 
responsible. Such cases have been observed in 
certain infectious diseases such as_ tetanus, 
typhus fever, miliary tuberculosis, etc. In the 
spontaneous hematoma of elderly women, obes- 
ity, pendulous abdomen, and atheroma of blood 
vessels undoubtedly play an important part. 

The diagnosis, particularly with localization in 
the right lower quadrant, is confusing. Ro- 
manzew has suggested a valuable diagnostic 
point, namely that the limits of the swelling 
correspond to those of the sheath of the rectus. 
Thus the swelling does not pass the median line 
nor the lateral border of the rectus muscle. 


CASE REPORT 


Mrs. R. C., Case No. 110436 was admitted to Wesley 
Memorial Hospital on the private service of Dr. C. D. 
Hauch to whom we are indebted for the privilege of ob- 
serving and reporting the case. The patient was a woman, 
71 years old, well nourished, and in good general health, 
except for an occasional attack of epigastric distress and 
tenderness diagnosed as gall-stone disease. On February 
5, 1924, at 4 o’clock in the morning, while turning from 
one side to the other in bed, she felt a stabbing pain in the 
upper right abdomen. It was more severe and sudden 
than previous stomach attacks, and was soon followed by 
nausea, vomiting, sweating, and partial collapse. Physical 
examination made about 6 o’clock that morning revealed 
a tender, hard mass extending from the gall-bladder area 
slightly below the level of umbilicus, 3 inches in diameter 
and with well demarcated edges. A sedative was given 
and the patient was moved to the hospital. 

Although this was definitely an ‘“‘acute abdomen,” the 
very sudden onset, the atypical physical signs, and the 
lack of corroborative laboratory findings made one hesitate 


about an immediate surgical intervention. The blood 
pressure was 160-92, temperature 99.6 degrees, respira- 
tion 22, and pulse rate 80. The urine contained a trace of 
albumin and a few pus cells. The blood picture showed 
4,000,000 red cells, 11,000 leucocytes, 75 per cent hemo- 
globin, and a coagulation time of 134 minutes. Doctors 
W. H. Homes and H. M. Richter saw the patient in con- 
sultation and concurred in the advisability of further 
observation. On February 6, the symptoms had abated 
slightly. X-ray examination on that day added nothing 
except a misleading suggestion that a tumor mass was 
pressing upon the duodenum from behind. Examination 
of the pelvis revealed only induration and resistance ex- 
tending into the right lower abdomen. On February 7, 
ecchymoses appeared in the skin about the umbilicus and 
the right abdominal wall. The temperature reached 100 
degrees and the pulse was 90. Vomiting had ceased, but 
nausea enniinend. The tumor mass had increased in size, 
but its edges were not so easily outlined. Two tentative 
diagnoses were suggested; first, ovarian cyst with a twisted 
pedicle; second, rupture of a blood vessel in the abdominal 
wall. The possibility of the former seemed to make a 
laparotomy imperative. 

On February 8, a right rectus incision was made, the 
sheath of the rectus muscle was incised, and a large quan- 
tity of clotted blood was removed from the cavity within 
the sheath. The peritoneum was intact and was not 
opened. There was no active bleeding and no fresh blood. 
In the bed of the cavity containing the clotted blood was 
the distal portion of the deep epigastric artery dissected 
free from surrounding tissue for a distance of about 12 
centimeters. Its anastomosis with the superior epigastric 
could not be demonstrated and had probably been de- 
stroyed. The artery was ligated and the free portion 
removed. The wound was closed without drainage. The 
patient made a good recovery. 

The pathological report was as follows: ‘‘The blood 
vessel wall is moderately thick, but free from calcareous 
change. The intima is intact and the lumen empty. A 
considerable collection of red blood cells lies within the 
external sheath of the vessel. Aneurismal dilatation, cal- 
cification, and atheroma are not seen. A loosely attached 
thrombus is found at one point.” 


CONCLUSION 


Spontaneous hematoma of the abdominal wall 
in elderly women presents a fairly typical clinical 
picture. Because of the possibility of diagnostic 
errors it merits the attention of surgeons and 
gynecologists. The sudden onset of rather severe 
pain followed by the development of a swelling, 
which is very tender, either to the right or to the 
left of the median line, together with symptoms 
of peritoneal irritation should enable one to 
make a correct diagnosis before the operation. 
Operative interference is indicated both as the 
proper treatment of the condition itself and as a 
means of establishing a correct diagnosis. 
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SPINAL ANAESTHESIA IN THE TREATMENT OF PARALYTIC ILEUS 
By W. E. STUDDIFORD, M.D., New York 


From the Sloane Hospital for Women, Columbia University 


cult postoperative complication to overcome. 

Although the great majority of cases can be 
relieved by common and widely known methods 
there occasionally occurs a case which is unin- 
fluenced by them. It is in these cases that spinal 
anesthesia may often be used successfully. 

Since September, 1927, 5 cases of stubborn 
paralytic ileus have been encountered in the 
Sloane Hospital for Women. They were all 
treated by the usual methods but without relief. 
After a fair trial of these methods, spinal anes- 
thesia was resorted to with more or less complete 
success. In 1 case the distention disappeared 
within 5 minutes accompanied by a copious evacu- 
ation of the bowels. In theothers the effects came 
on much more slowly but all of the patients 
showed marked improvement within 24 hours. 


Prattoscnes ileus is sometimes a very diffi- 


TECHNIQUE 


The patient was placed in the lateral position, 
and the back was prepared with iodine and 
draped. A needle was passed through a skin 
wheal of 2 per cent novocain between the second 
and third lumbar vertebre into the spinal canal. 
About 6 or 7 cubic centimeters of spinal fluid was 
withdrawn and in this was dissolved 0.30 grams 
of novocain. The resulting solution was drawn 
into the syringe and injected into the spinal canal. 
Ten cubic centimeters of spinal fluid was then 
withdrawn and re-injected to aid in the diffusion 
of the solution. The attempt was made to obtain 


an anesthesia reaching to the angle of the scapula 
as the splanchnics are said to receive branches 
from as high as the fifth and sixth dorsal segments. 
This was usually successful. After this the patient 
was placed flat on her back. No ill effects were 
noted except in one case in which there was a 
marked drop of blood pressure. The distention in 
this case disappeared within 5 minutes. The 
rapidly reduced abdominal pressure may have 
been a factor in producing the condition of mild 
shock. The latter soon cleared up. Some of the 
patients remarked on the immediate relief of 
symptoms and others quickly fell asleep. 

The following is a brief summary of the cases 
that have been treated in this way. 


Case 1. Mrs. N. M., white, aged 40, ii-para, ii-gravida, 
was admitted to the Sloane Hospital on July 7, 1927, com 
plaining of pain in the lower abdomen, leucorrhoea, and 
irregular menses. On examination it was found that she 
had a relaxed pelvic floor, old lacerations of the cervix, 
bilateral adnexal masses, and a retroverted uterus. On 
August 5, a dilatation and curettage, supravaginal hyster- 
ectomy, bilateral salpingo-oophorectomy, and hemorrhoid 
ectomy were performed. Pathological examination showed 
an acute salpingitis superimposed on a chronic salpingitis. 
The patient was in poor postoperative condition, with a low 
pressure pulse of 140. A hypodermoclysis was followed by 
considerable improvement. On August 6 the pulse con 
tinued to be rapid and vomiting began, practically nothing 
being retained by mouth. Her temperature was 1o1 degrees 
F., and respirations varied between 28 and 36 per minute. 
This condition continued until August 11, the sixth day 
after operation, accompanied by increasing distention. 
Fluids were supplied by hypodermoclysis. Vomiting could 
not be controlled by gastric lavage. Enemata, pituitrin, 
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rectal tubes, etc., gave only slight and very temporary 
relief. On August 12 the abdominal distention had become 
drumlike in consistency. It was determined to try the 
effect of a spinal anwsthetic. Three-tenths of a gram of 
neocain was injected into the spinal canal. Anwsthesia was 
obtained to the higher dorsal segments. No ill effect was 
noted. On August 13 the distention had largely disappeared 
and excellent results were obtained by enemata. After this 
time the patient improved rapidly, the temperature and 
pulse reached normal on the eleventh day postoperative. 
Vomiting ceased. She was discharged on the forty-second 
day postoperative having been kept in the hospital because 
of a decubitus ulcer which developed on one. 

Case 2. Mrs. I. B., colored, aged 25, o-para, i-gravida, 
was admitted to the Antepartum Clinic on September 13, 
1927. Her previous history and physical examination were 
negative. Pelvic measurements were normal. Pregnancy 
was estimated at about the sixth month. The clinical 
course of the pregnancy was normal except for a slight 
degree of hypertension. She was hospitalized for this from 
November 28 to December 6. She was re-admitted to the 
hospital in labor on December 29 and delivered spontane- 
ously a normal female infant. A small vaginal laceration 
occurred. The placenta and membranes were delivered in 
tact with a total blood loss of 300 cubic centimeters. The 
postpartum course was normal until the fourth day. She 
then began to complain of pain in both lower quadrants 
above the inguinal ligaments. ‘The uterus was tender. The 
temperature rose to about 1co degrees F. The lochia was 
slightly foul. Nausea and vomiting occurred. On January 
5, the seventh day postpartum, the pulse rate rose to 160, 
the temperature to 103 degrees. Distention became 
marked. She complained of severe abdominal pain, most 
marked in the lower right quadrant. The blood count 
showed: red blood cells 2,900,000, haemoglobin 50 per cent, 
leucocytes 17,600, and polymorphonuclears 84 per cent. 
The blood culture was negative. Vaginat culture showed a 
few staphylococci but not haemolytic streptococci. The 
lochia was foul. [Enemata were given with slight result. 
On January 6 the distention was more marked. The tem 
perature and pulse remained about the same. Nausea and 
vomiting occurred. Considerable flatus was passed after a 
soap-suds enema. For the next 3 days the temperature 
varied between 102 and too degrees. The pulse rate 
steadily became elevated reaching 1500n January 9. The 
severe abdominal pain continued. The distention increased 
with slight relief from enemata, which were given at inter 
vals. Turpentine stupes, the rectal tube, and pituitrin 
were used with slight effect. On January to, the twelfth 
day postpartum, the patient was in a most serious condi- 
tion. The extremities were cold and clammy. The disten- 
tion was drumlike in consistency. The respirations were 
markedly embarrassed. At 4p.m., 3/10 gram of neocain was 
injected into the spinal canal. Anwsthesia was obtained 
up to the fourth dorsal vertebra. Shortly after the injection 
the patient began to pass flatus spontaneously. On the 
following day the distention was markedly decreased. A 
soap-suds enema was given and returned with a consider- 
able quantity of fecal material. A normal bowel movement 
occurred. Nausea and vomiting decreased. She was able 
to take and retain a considerable quantity of fluid by 
mouth. On January 13 a pelvic examination was made. 
I:xudate’ was found in the cul-de-sac and in both adnexal 
regions. The temperature and pulse remained high for 
several days longer and then dropped steadily. The dis- 
tention steadily decreased. The patient was able to take a 
soft diet. From January 23 to January 26, she had a slight 
return of her symptoms. Following this there was a 
gradual return to normal. She was discharged on February 
20, 53 days postpartum. At this time pelvic examination 


still showed the presence of considerable induration in 
the cul-de-sac. 

Case 3. Mrs. M. M., white, aged 19, o-para, i-gravida, 
was admitted to the Antepartum Clinic on July 18, 1927. 
I:xamination showed a generally contracted pelvis with a 
diagonal conjugate of 9.75 centimeters. The clinical course 
of her pregnancy was normal. On January 24, 1928, 5 
days before the estimated date of labor, the head was found 
to be high with overriding of the symphysis. She was ad- 
mitted to the hospital on January 26 for cesarean section. 
She had an upper respiratory infection with cough and a 
mucopurulent sputum. There was no rise in temperature. 
A low cesarean section was performed on January 28. 
After operation the pulse was 86 and the temperature was 
100 degrees F. On January 29 her cough became aggra 
vated and distention began to appear. The pulse rose to 
120; the ternperature remaining about 1oo degrees. During 
the following night the distention rapidly increased. By 
January 30 the abdomen had become tense and drumlike. 
The respirations were markedly embarrassed. The pulse 
ranged between 110 and 140. The temperature rose to 103 
degrees; respirations had risen to 36. A constant cough 
was present and productive of a mucopurulent sputum. 
Slight cyanosis was noted. Examination of the chest 
showed signs of a marked bronchitis. The extremities 
were cold and clammy. During the day the rectal tube, 
pituitrin, various types of enemata, and stupes were used 
with no relief of distention. At 2 p.m. 3/10 gram 
of neocain was injected into the spinal canal. Ancesthesia 
was obtained up to the eighth dorsal spine. The patient 
showed immediate relief, and in a few minutes was sleeping 
quietly. She began to pass flatus spontaneously at 6 p.m. 
At 9:40 p.m., an enema resulted in the passage of a large 
amount of flatus. On January 31 the abdomen was soft 
and only slightly distended. The pulse was 128, the tem- 
perature was 99.6 degrees; the respirations were about 20. 
Rales were still noted in the chest. On the following day 
the chest signs disappeared. Following this the patient had 
an uneventful convalescence and was discharged with her 
baby, both in good condition on the eighteenth day post- 
operative. 

Case 4. Mrs. H.H., colored, aged 44, iii-para, iv-gravida, 
was admitted to the hospital on November 7, 1927, be 
cause of bronchitis complicating 5 months’ pregnancy. 
Three previous deliveries at the Sloane Hospital had been 
normal. Pelvic measurements showed slight flattening, 
the diagonal conjugate measuring 11.5 centimeters. The 
patient was discharged on November 17 and referred to 
the Antepartum Clinic. The remainder of her pregnancy 
was normal. She was re-admitted on March 8, 1928, in 
labor and delivered a normal female child at 1:40 a.m. 
The duration of labor was 4 hours and 30 minutes. No 
laceration occurred. The placenta and membranes were 
expelled intact. Blood loss amounted to 11 cubic centi 
meters. Marked distention began soon after labor. Pitui 
trin, rectal tubes, and enemata were used without relief. 
The temperature was normal. The patient complained of 
marked discomfort. At 6:15 p.m. on March 8, 3/10 gram of 
neocain was injected into the spinal canal. At 10:15 p.m. 
a medicated enema was given followed by the passage of a 
large amount of flatus and feces. The distention was 
largely relieved. On March 9 a moderate degree of soft 
distention was present, but was immediately relieved by a 
soap-suds enema. It again occurred on the next day but 
thereafter did not reappear. The patient was discharged 
on the thirteenth day postpartum with her baby in good 
condition. 


Case 5. Mrs. M. S., white, aged 36, o-para, i-gravida, 


was admitted to the Antepartum Clinic on January 23, 
1928. She was a large, fat, heavy boned woman, weighing 

















lay 
nad 
her 
yst- 


ida, 
be 
ncy. 
een 
ing, 
The 
d to 
uncy 
3, in 
a.m. 
No 
were 
enti 
itui 
elief. 
ed of 
ium of 
p-m. 
e of a 
1 was 
f soft 
| by a 
vy but 
iarged 
1 good 


avida, 
ry 23) 
sighing 





and blurred vision. 








STUDDIFORD: 


185 pounds and resembling the pituitary type. Her feet 
and hands showed moderate cedema. Pelvic measure- 
ments were normal except for a wide symphysis measuring 
7 centimeters with a poor inclination. The bones were 
heavy. The clinical course of her pregnancy was normal. 
At one time she was hospitalized for 11 days because of 
mild hypertension. She was admitted to the hospital ap- 
parently in labor on April 18 at 7:45 a.m. She gave a his- 
tory of rupture of the membranes at 3:00 a.m. She was 
having slight irregular pains. The fetal heart could not 
be heard but fetal movements could be made out. She was 
watched carefully during the next 24 hours but as no prog- 
ress was made a cesarean section was decided upon. This 
was done at about 5:30 p.m. on April 19. The postoperative 
condition was good. On the morning of April 20 the pa- 
tient’s abdomen began to become distended. Large 
amounts of greenish fluid were vomited. During the next 
24 hours enemata, flax-seed poultices, stupes, pituitrin, 
etc., were used to reduce distention but gave no relief. On 
April 21, the second day postpartum, the distention was so 
marked that the abdomen had become tense and drumlike. 
The temperature was subnormal, the pulse was rising. 
The extremities were cold and clammy. The patient was 
inextreme distress. At 11:00 a.m. 3/1ogramof neocain was 
injected into the spinal canal. The anesthesia extended 
to about the fourth dorsal vertebra. Almost immediately 
after the injection the patient expelled a large amount of 
gas and liquid stool. The abdomen immediately became 
soft and the distention disappeared within 15 minutes. 
At about 11:20 a.m., the patient complained of faintness 
The pulse was hardly perceptible. 
The blood pressure dropped to 55-30. This condition of 
mild shock soon passed. At 12:15 p. m. the patient again 
passed a large amount of flatus and faces. It is interesting 
to note that undigested spinach was present in the ma- 
terial expelled. On April 22 moderate distention was 
present. This was relieved by pituitrin and the rectal 
tube. This occurred again on April 21. After this the 
clinical course was uneventful. The temperature ran be- 
tween roo and ror degrees, falling below 100 degrees on the 
tenth day postpartum. A slightly superficial wound infec- 
tion was present. The patient is at present still in the 
hospital but can be discharged at an early date. 


Although the observation had been frequently 
made that the intestines were found in a state of 
contraction and that incontinence of faces oc- 
curred following spinal anesthesia it was not until 
1922 that the therapeutic value of this effect was 
emphasized by Wagner. He was soon followed by 
many others in the French and German journals. 
Grieg has reviewed these cases. Some authors 
have apparently become so enthusiastic about 
the method that they recommend it as a treat- 
ment for all types of intestinal obstruction, to be 
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followed by operation if necessary. Grieg quotes 
Duval who has collected the reports of 400 cases 
and tabulated the results as follows: 


Success- Per 


Cases ful cent 
Strangulated hernia... 257 27 Lo 
Dynamic ileus... . . ; 44 30 68 
DROCHOMECH! TOBE. 56556 i cn ccd snus 99 16 16 


He provides further data concerning dy- 
namic ileus, with which this paper is chiefly 
concerned. 


Success- Per 


Cases ful cent 
Spasmodic. . . 8 8 100 
Postoperative. . II 9 90 
Ileus without obvious cause 2 2 100 
Ileus in peritonitis. . 18 10 55 
Pure reflex ileus (renal colic) I ° 
Ovarian cyst with twisted pedicle... 4 I 25 


Markowitz and Campbell have used spinal 
anesthesia in the laboratory on dogs after pro- 
ducing ileus by chemicals or traumatic means. 
They have observed peristalsis carefully by means 
of barium meals and the fluoroscope and have 
noted that peristaltic movements commenced 
soon after spinal anesthesia was given and per- 
sisted in some experiments for over 20 hours. 
They offer the conception that paralytic ileus is a 
reflex inhibition of bowel movements. Starling 
states that the stimulation of the splanchnic 
nerves causes complete relaxation of the intestine 
while stimulation of the vagus causes increased 
contraction following a brief period of relaxation. 
He also suggests that the relaxed condition of the 
intestine in many abdominal conditions is prob- 
ably due to a reflex stimulation of the splanchnic 
nerves which nullifies the motor action of the 
vagus. The probable explanation of the effect of 
spinal anesthesia in ileus is that the splanchnic 
inhibitory reflexes are blocked so that the vagus 
motor reflexes have full play. 
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THE RESPONSIBILITY OF THE 
SURGEON IN THE TREATMENT 
OF RENAL TUBERCULOSIS 


CAREFUL study of patients with tu- 
berculosis indicates that this disease 
is not a local but a general one. A sur- 

geon who considers the removal of a kidney 
because it is infected with tubercle bacilli 
must know something about tuberculosis in 
general. It is recognized that tubercle bacilli 
are carried to the kidney by the blood stream 
and that the organisms gain access to the 
blood from a primary focus which is most 
often in the lungs. In other words, renal or 
urinary tuberculosis is never primary. Pa- 
tients who have tuberculous lesions in the 
lung very probably have lesions elsewhere, 
many of them unsuspected renal infections. 
Therefore, physicians in sanatoria for the treat- 
ment of tuberculosis recognize the necessity of 
a complete physical examination of every pa- 
tient. This applies to patients with urinary, 
pulmonary, or other lesions. 

A complete history relative to exposure to 
tuberculosis which will reveal any possibility 
of infection during childhood should be ob- 
tained from every patient with a tuberculous 


infection, whether the infection is in the lung 
or in the kidney. This history must contain 
data concerning any illness which the patient 
has suffered. Data relative to lung lesions 
alone are not sufficient; all possible symptoms 
of lesions elsewhere in the body must be stud- 
ied carefully, as these may indicate to the sur- 
geon whether or not infection has occurred in 
the intestine, in a bone, in the urinary tract, 
etc. Such lesions may be quiescent for many 
years, but may become active at any time. A 
history of invasion of certain tissues of the 
body frequently explains unsuspected active 
lesions which are part of a general tuberculous 
infection and which may be entirely symptom- 
less. 

The small, early lesions found in the kidney 
are probably always bilateral and frequently 
heal. Reinfection may occur with return of 
active lesions and bacilli in the urine. Tuber- 
cle bacilli in the urine obtained from the kid- 
ney mean an active lesion of tuberculosis, 
whether shown by the pyelogram or not. 
Some of the small primary lesions may not 
heal, and may develop into destructive lesions, 
or phthisis of the kidney. Destructive lesions 
are most often unilateral, although they may 
be bilateral. Pathologists and clinicians have 
not been able to demonstrate a complete heal- 
ing after a destructive lesion of more than 
microscopic size has developed. 

Easily demonstrable destructive lesions of 
tuberculosis often remain quiescent for as long 
as two years, the patient being symptom-free 
during that time. Bilateral destructive renal 
lesions were watched for two years in one in- 
stance, with no progress of the lesions. The 
organisms disappeared from the urine and the 
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patient became symptom-free, but continued 
to have pyuria. 

Many surgeons insist that nephrectomy 
should be performed for renal tuberculosis as 
soon as the diagnosis can be made. This 
should be done, provided the other kidney has 
no active demonstrable lesion and provided 
there are no active lesions of tuberculosis else- 
where in the body. Nephrectomy may safely 
be performed if the patient has been under 
observation long enough so that the surgeon is 
sure that he is able to resist tuberculosis. We 
have observed many patients with multiple 
lesions of tuberculosis in the urinary tract and 
elsewhere, who have controlled the spread of 
the infection and have demonstrated their 
ability to heal, at least partially, some of their 
lesions. When such a case is encountered it is 
good surgery to remove one focus of infection, 
such as the kidney, because the surgeon is 
assured that with careful sanatorium treat- 
ment following surgery the healing processes 
which have already been started will probably 
continue. Patients have been observed with 
destructive lesions in one kidney and tubercle 
bacilli from the other kidney, together with 
extra-urinary active foci. Careful sanatorium 
treatment prevented the progress of the 
destructive lesions in the one kidney and 
arrested the extra-urinary lesions and healed 
the tiny lesions in the other kidney. When 
this development of resistance is accomplished 
patients so treated recover promptly after ne- 
phrectomy, are quickly rid of their urinary 
symptoms, and have no evidence of activity 
in their extra-urinary foci following operation. 

When a surgeon advises the removal of one 
kidney which is known to contain a destruc- 
tive process, he must be certain that the other 
kidney is sound and has no active lesion of 
tuberculosis. He must also know the location 
and extent of other active urinary or extra- 
urinary lesions of tuberculosis. Active extra- 


urinary lesions may not be considered a con- 
tra-indication to nephrectomy if the patient 
has demonstrated an ability to arrest these 
lesions and therefore has developed a resist- 
ance against tuberculosis. Neither do I con- 
sider an active pulmonary lesion of tubercu- 
losis a contra-indication to operation, provided 
that after a long period of observation the 
patient has demonstrated his ability to resist 
tuberculous infection. 

Because tuberculosis is a general, rather 
than a local disease, the surgical removal of 
one kidney which rids the body of one focus of 
infection is merely an attempt to assist nature 
in the control of a general infection. A  sur- 
geon who removes a kidney in the presence of 
other active lesions should see that his patient 
is permitted to have sanatorium treatment 
following operation, so that he may develop 
resistance against the infection. Often a 
patient comes to a surgeon seeking relief from 
urinary symptoms which are produced by 
tuberculosis of the kidneys with no other 
demonstrable lesions of tuberculosis. This 
patient may have an uneventful recovery fol- 
lowing operation and is quickly rid of his 
symptoms because he has had active lesions of 
tuberculosis elsewhere in his body for many 
years and has built up a strong resistance 
against the infection. 

The responsibility of considering surgery 
for renal tuberculosis is great. The surgeon 
must be prepared to do more than nephrec- 
tomy if he wishes his patient to be free from 
active lesions of tuberculosis. He must know 
whether or not his patient has active lesions 
elsewhere than in the kidney. Nephrectomy 
for renal tuberculosis must be preceded by 
sanatorium treatment in some instances and 
must be followed by sanatorium treatment in 
many other instances if clinical arrest of all 
lesions of tuberculosis is to be accomplished. 

GILBERT J. THOMAS. 
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SURGICAL STANDARDIZATION 


F standardization is interpreted as the arbi- 
trary dictation of certain specific steps 
to which all must conform, itis bad. Ini- 

tiative and independence of thought would 
cease. An adherence to dogma would tend to 
bring divergent conditions within artificially 
narrow limits. Even as in ancient days, 
when the teachings of Galen were the inspired 
and unalterable basis of practice, there would 
be created barriers to progress and help would 
be denied to suffering mankind. 

If, on the other hand, surgical standardiza- 
tion is interpreted as the avenue for transmit- 
ting to the oncoming junior surgeons the 
benefit of the experience and judgment of the 
seniors, then it were well, both for surgical 
novice and for patient. 

Surgery is employed to relieve local or gen- 
eral disease, to repair damage or to prevent 
future disaster. Therefore, surgery seeks to ac- 
complish a benefit for the patient: The aver- 
age patient, convalescence completed, should 
have obtained a net advantage. ‘‘ Average” 
patient because until operative mortality 
ceases, there will be those who do not live to 
attain the desired object. Not only is the 
patient entitled to a net advantage, he is en- 
titled to the maximum net advantage. Herein 
may standardization play its role. Whatever 
will tend to increase the degree of benefit and 
to minimize the occurrence of unhappy results, 
becomes, of necessity, logical and desirable. 

The point of prime importance, in determin- 
ing the management of any case, is the efficacy 
of the selected program to accomplish the de- 
sired result. This, however, must be tempered 
by a consideration of the ratio of operative 
mortality risk to pathological mortality risk, 
and also the ratio of postoperative morbidity 
or loss of function to that occasioned by the 
disease, anomaly, or injury. Whatever other 





SURGERY, GYNECOLOGY AND OBSTETRICS 


factors are taken into consideration, the stamp 
of approval or disapproval must be determined 
by those three indices, and they should be 
determined with mathematical accuracy— 
percentage of efficiency, mortality ratio, and 
morbidity ratio. An inefficient surgical pro- 
gram could not be tolerated. An efficient pro- 
gram that offered a higher death risk than 
the disease itself would violate the spirit of 
fairness that ought to dominate all civilized 
peoples. An efficient program, of lower mor- 
tality risk than the disease, yet carrying a 
serious risk of future morbidity, would not 
survive in a humane community. Efficiency, 
honesty, humanity, remain the basic criteria. 

Subordinate to the foregoing major consid- 
erations, but directly related to them, are such 
matters as the conservation of anatomical 
structures, the conservation of function, the 
determination of when to intervene surgically 
and when not to intervene, the choice between 
single and multiple stage operations, and the 
selection of cases that could and should be 
referred to other clinics better equipped to 
undertake the necessary or indicated surgical 
program. 

Truly the argument will be advanced that 
these are all matters of surgical judgment, and 
each particular problem must be individually 
solved by the responsible surgeon. Granted: 
but only in the case of mature and competent 
surgeons. This is the day and generation of 
rapidly spreading small community hospitals. 
Everywhere they are springing up as a re- 
sponse to a demand that is real and not to be 
denied. They are a boon to the communities 
that they serve. They are almost a necessity 
to the dwindling number of general practi- 
However, 


tioners in the outlying districts. 
they are not without an element of danger. In 
so far as they lend encouragement to those 
unqualified in surgery to perform, or attempt 
to perform, operations on human beings, they 
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are a menace to community welfare. Little 
does the patient, or his relatives, know of the 
basic qualifications of his family doctor to 
perform this or that operation. The patient 
knows that he is near home, and that he is 
saving money by avoiding the presumably 
large fee of the so-called “specialist”; and with 
those reassuring thoughts the matter rests. 
Sometimes the patient also rests—rests in 
peace, forever after. 

There exist, then, situations where surgical 
judgment is not available, and cannot be 
brought to bear upon the problem. The small 
hospital has come to stay. The occasional 
operator will remain. There have been created 
legitimate fields for surgical standardization. 
For the younger generation of surgeons, for 
the infrequent operator, for those treading 
under compulsion on unfamiliar ground, it 
were well that there be some authoritative 
utterance. For the patient, it were even better 
that there be authoritative discouragement of 
the attempt, by the novice, to perform opera- 
tions of election that are far beyond his scope. 

Whence shall come the standards? Of ne- 
cessity they must emanate from the larger 
centers. In direct ratio to volume of work will 
come opportunity to acquire a degree of judg- 
ment that may emancipate one from strict 
dependence on the dicta of others, and permit, 


with fairness and equity to all concerned, a 
latitude of thought and action that might be 
fraught with disaster in the hands of a novice. 
From those who have attained this high degree 
of judgment the standards must be sought. 
Who shall introduce the standards and en- 
force them? Shall this power be vested in a po- 
litically created and controlled board? Pref- 
erably not. Far better would it be for a purely 
professional organization, national in its scope, 
to undertake a task requiring to such a high 
degree the comprehension of the immutable 
laws of biology and pathology, and also the 
mysterious workings of human psychology. 
From members of the profession who have 
won the respect and confidence of their fellow 
practitioners there could be created a Board 
of Surgical Standardization, with power to 
determine what surgical operations might be 
undertakenin any and every hospital equipped 
to do surgery, and to intimate plainly what 
operations of election ought to be referred 
to specially equipped centers. For, if surgery 
is to confer an advantage, and if that advan- 
tage is to be the maximum obtainable advan- 
tage, then the safest paths must be followed. 
Neither the patient nor his surgical advisers 
will suffer from clear guidance over the sur- 
est and safest roads. 
ETHAN FLAGG BUTLER. 








MASTER SURGEONS OF AMERICA 


SAMUEL LLOYD 


N the death of Dr. Samuel Lloyd the country lost one of its foremost 
surgeons and a great teacher of surgery. He held an honored place in the 
older group of true general surgeons. 

Dr. Lloyd was born in Jersey City, New Jersey, on August 4, 1860, the son of 
Gardner Potts and Emma (Disbrow) Lloyd, and died on December 19, 1926. 
In 1888, he married Adele Ferrier Peck, who died in June, 1925. 

His university work began at Princeton University, as a member of the class 
of 1882. He was prominent in various student activities, a noted athlete, and 
head of the athletic association. During his course at Princeton he first began 
experimental work on animals in relation to thoracic surgery, in which work he 
afterward became a pioneer. From Princeton he went to the University of Ver- 
mont as associate professor of chemistry, and there studied medicine, graduating 
from the University of Vermont and later from the College of Physicians and 
Surgeons, New York City. 

Any attempt to trace his career from that time until he took the Post- 
Graduate Hospital Unit overseas at the outbreak of the World War, would lead 
to unnecessary detail. Suffice it to say that with Dr. St. John Roosa he was one 
of the founders of the New York Post-Graduate Hospital and was associated 
with the progress of that institution until his death. Post-graduate instruction 
and surgery in that hospital were profoundly influenced by him, and the list of his 
students, house staff, and associates would include many of the most prominent 
surgeons of today, scattered in all parts of the globe. It is related of him that one 
of his classes did not find sufficient thrill in doing their operative work on the 
cadaver, so in order to make it more realistic Dr. Lloyd put a solution of red ink 
in a large container overhead and connected this with the veins of the cadaver, 
thus providing blood-pressure. By means of a clock, the supply was turned on 
and off at regular intervals, causing pulsation in the blood vessels. With this new 
apparatus the class proceeded with renewed enthusiasm. 

. During the early part of this period, Dr. Lloyd was associated with Dr. L. S. 
Pilcher in the conduct of the Annals of Surgery, and from time to time contributed 
reviews, especially in spinal and thoracic surgery: at the same time he was 
making valuable contributions to all departments of surgery through his practice 

870 


























PRIASISEI SINS NelasiaeclaeIMeI Del Rel REINER: EVITIL LIE Lit 
; ASA SABA A BACAR MAC) BRER EAE) RAB) SES 








ANA WIAA Senn Sow can en a cennannnaneene tenn 


( 
il 
a] 
| 
) 
( 
i) 
0 


H : : ae'ae'!2 
eI I 


RYAY. 


SAMUEL LLOYD 
1860-1926 


ws 


CACAC AL 


LIMIT od 


PYauyoeys 


it] i — i) (——JE TT) Pisieisiei 
t 























GRATZ: SAMUEL LLOYD 871 


and writings. He was the first to demonstrate that the expansion of the lung 
could be maintained by the patient without relying upon adhesions and me- 
chanical apparatus. His contributions to the leading medical journals, covering 
every phase of his work, were sought for and valued. 

He was associated in practice with Dr. James L. Little, and continued Dr. 
Little’s practice after his death in 1884. 

At the time of the entry of the United States into the World War, Dr. Lloyd 
enjoyed one of the largest surgical practices in New York City, but abandoned 
it without hesitation and accepted active duty July 16, 1917. He had begun to 
organize the Post-Graduate Hospital Unit in 1916, at the time of the Mexican 
trouble which led to General Pershing’s punitive expedition. He completed the 
organization of this unit for overseas service, later known in France as Base 
Hospital No. 8, and was in charge of it until January, 1918, later being appointed 
commander of the American Red Cross Hospital No. 3, with the rank of colonel. 

During his service in France, he received a citation from General Pershing 
for meritorious service in Base Hospital No. 8. He served with the British forces 
in the Cambrai offensive from October 15 to November 1, 1917. After the 
Armistice, Dr. Lloyd was ordered to the University of Paris at the Sorbonne 
as representative of the American Expeditionary Forces, and was in charge of a 
large part of the educational work of the students of the Army from February, 
1918, to July, 1919. In consideration of this work, the Republic of France ap- 
pointed him Officier d’Academie Francaise with silver palms, and an Officier de 
l’Instruction Publique, gold palms. His long years of teaching peculiarly fitted 
him for this kind of work, and on his return to New York he was given particular 
praise by Surgeon-General Merritt W. Ireland, in whose words he was “‘a tower 
of strength to us in France.” 

A little later, he became actively interested in the organization of The 
Veterans Mountain Camp in the Adirondacks, and was treasurer of that associa- 
tion until 1922, when he was unanimously elected president, in which office he 
remained for two years, refusing re-election on account of the condition of his 
health. During his terms of office he completed the organization of the Camp 
and placed it on a firm financial basis. 

Dr. Lloyd had a wide and influential circle of friends who valued him for his 
charming personality and sterling and upright character, as well as for his pro- 
fessional achievements. He took a keen interest in all public affairs, and was an 
active supporter of many civic and private enterprises, giving liberally of his 
service and means. He regarded his profession as being of necessity largely 
philanthropic, and expended much labor with no thought of reward. His many 
patients miss him greatly and his friends mourn his loss. 

Three children survive him: Elizabeth (Mrs. E. H. Wardwell), Augustine 
(Mrs. J. P. H. Perry), and Samuel Lloyd, Jr. CHARLES MurrAy GRATZ. 








THE SURGEON’S LIBRARY 


OLD MASTERPIECES 


IN SURGERY 


By ALFRED BROWN, M.D., F.A.C.S., Omana, NEBRASKA 


THE SURGERY OF JOHN WOODALL! 


/FYNUE surgeons of the British Isles who lived 
| and practised during the sixteenth and 
seventeenth centuries do not, at first glance, 
appear to have left any great impress on the onward 
march of their science, and seem to be overshadowed 
by their contemporaries in other countries, par- 
ticularly France and Italy. Reading the chronicles 
of the surgery of this period reveals this to be the 
general impression but further examination, when 
made in the light of world politics and inherent racial 
traits, will mitigate, if not dispel this idea and lead 
to a more charitable view of their accomplishments. 
During this period England was occupied in es- 
tablishing herself as a world power and founding an 
insular empire which was to spread its dominion 
over the entire world. Her wars were different from 
the continental wars, for in every instance a fleet 
was necessary to transport her troops and supplies 
to the field of action. As maritime travel was slow, 
each campaign thus meant long absences from home, 
and the restricted equipment necessary on sailing 
ships of those days afforded no opportunity for re- 
search. All of the surgeons whose writings are left 
to us were war surgeons, serving on ships or in the 
field and not, as many of their contemporaries of 
other nations attached to the court and striving for 
political honors. Above all else the Anglo-Saxon men 
are practical. ‘They write of the sea and its surgery. 
They quote the ancients, but not much. They had 
no great libraries to consult so had to rely on the 
more commonly distributed works. What politics 
they played was directed toward the betterment of 
surgery and restriction of its practice to the com- 
petent. During this period we see the rise of the 
Barber Surgeons Company, the Hospitals of London, 
and the various surgical faculties and practice laws 
throughout the British Isles. Looked upon from this 
angle, though their scientific progress was not great, 
their accomplishments were not inconsiderable. 
John Woodall was one of these men. He was 
born in 1569 and learned his surgery in the field. 
When twenty years old he went to France with the 
troops and remained on the continent for several 
years studying. Among other things he had an 
opportunity to observe and treat the Pest. This 
stood him in good stead, for shortly after his return 


‘Reviewed through the courtesy of the Surgeon General’s Library, 
Washington, D. C. 


to London the great epidemic of 1603 broke out. He 
remained in the city through the entire epidemic 
and left his observations, which he called ‘A 
Treatise of ye cure of ye Plague” which forms part 
of his collected surgery of 1639. 

Woodall became a member of the Barber Surgeons 
Company and in 1612 surgeon to St. Bartholomew’s 
Hospital and Surgeon-General of the East India 
Company. He organized the medical service of the 
East India Company and wrote his first book which 
he published in 1617, calling it The Surgions Mate. 
In it he describes the ‘Surgions Chest” and its 
contents and gives the treatment of the more 
usual diseases and injuries encountered both in 
peace and war. The most important of these, 
scurvy, he recognized and treated with lemon juice. 

When Great Britain extended her operations at 
sea in 1626, Charles the First called on the Surgeons 
Company to man the ships with personnel and 
organize the service. They, in turn, deputed the 
task to Woodall. Two years later, in 1628 he pub- 
lished his “Viaticum: The pathway to the Sur- 
gions Chest.” This is devoted largely to gunshot 
wounds and is intended as he says “‘ For the younger 
sort of Surgions now imployed in the service of His 
Maiestie for the intended relief of Rochell.” 

In 1639 “The Surgions Mate” and “ Viaticum”’ 
were republished and “A Treatisie on the Plague” 
and ‘A Treatise of gangrena and sphacelos” added 
making a complete edition of his work, which is a 
most interesting volume. In the surgery there is 
little new, in fact Woodall goes back to old methods. 
His amputation technique, for example, is the pig 
bladder technique of von Gerssdorff. This in spite 
of the fact that he knew of Paré and his work, for 
when discussing apostumes he refers to John di 
Vigo, Gale and “Ambrose a Paris.”’ He mentions 
suture of amputation wounds and does not speak 
of ligation of the vessels. 

One charm of the book lies in the various letters, 
poems, and dedications scattered through it, and his 
discussions of the relative position of surgeon and 
internist. He believes the surgeon has as much 
right to give medicine as the physician. This was 
rank heresy. One of the poems introduced in a 
discussion is delightful: 

“Who likes, approves, and useful deems 
This worke, for him ’tis wrought: 
But he that light thereof esteemes 
May leave the booke unbought.” 
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REVIEWS OF 


HE publishers are to be congratulated upon col- 

lecting into one volume this series of scholarly 

addresses! by Sir Berkeley. No textbook or 
special article possesses the philosophical charm of 
these essays and their collection into one volume has 
made them far more widely accessible. 

The volume contains many instances of the 
writer’s skillful employment of word pictures for the 
purpose of bringing home his meaning more accu- 
rately. For instance, be says: “‘We may therefore 
regard Hunter and Lister as bridgebuilders; it is out 
of a multitude of scientific observations, of apposite 
inferences, and of wide generalizations that such 
bridges are built, stone by stone, arch by arch. 
Posterity will perhaps remember only the one 
bridge, permanent, indestructible, all-sufficing, of 
Lister. Across that bridge we have swarmed, a tri- 
umphant host, and a vast new territory has met our 
almost incredulous eyes. Hunter was forever build- 
ing bridges, ambitious in design, firm in their founda- 
tions, but always left unfinished. Some day new 
architects will come and give them the full span 
which Hunter surely meant them to have.” 

The volume is full of valuable practical informa- 
tion. A very concrete example is the chapter on pre- 
operative and postoperative care in which detailed 
information is furnished the reader. One is pleased 
to note that Sir Berkeley suppresses ‘the philo- 
cathartic propensities of nurses.”” The indications 
for blood transfusions and the treatment of acidosis 
and alkalosis are given. 

“The science of surgery in days to come will be 
advanced by men trained in the methods and im- 
bued with the spirit of experimental research, 
though it will no doubt be continued to be practiced 
to their profit by those who are merely craftsmen.” 
Again, “There are still among us ‘brilliant’ opera- 
tors, from whom I pray to be spared when my hour 
has come.” 

The popular lectures upon cancer and upon 
Lister may serve as models to those who must ad- 
dress the public upon medical subjects. The 
author’s opening address at Kings College Hospital 
on ‘The Approach to Surgery” contains much 
valuable guidance to the younger surgeon. He says, 
“nothing so easily destroys a man’s capacity for 
thought and his delight in indulging in it (it is, alas, 
sometimes a torture), as the restriction of his mental 
efforts to a limited part of a subject now hardly 
capable of extension.” 

The chapter upon “ Mental States and Organic 
Disease” is full of interest. Sir Berkeley says that 
he endeavors to impress upon his students that the 
literal translation of “‘ Neurosis” is “I don’t know.” 
He has become “less reluctant to consider surgical 
treatment for obvious organic disease in those suf- 
fering from grave forms of mental disorder.” 


' ADDRESSES on Surcicat Supjects. By Sir Berkeley Moynihan, 
Bart. Philadelphia and London: W. B. Saunders Company, 1928. 
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The chapters upon ‘Perforation of Gastric and 
Duodenal Ulcers,” “Acute Pancreatitis’ and upon 
“The Gall Bladder and Its Infections” are illumi- 
nating and authentic presentations of these subjects. 

FREDERICK CHRISTOPHER. 


N their book on local anesthesia in surgery of the 

head and neck,? Portmann and Leduc give the 
result of twelve years of the study and the applica- 
tion of the technique used by them at the University 
of Bordeaux. The book is systematically arranged in 
ten chapters covering the entire field of operative 
procedure upon the head and neck. The first chapter 
is devoted to a discussion of generalities and detailed 
description is given of all instrumentation and neces- 
sary equipment. In the following chapters indi- 
vidual procedures are discussed: ‘The indications, 
the preparation of the patient, and the anatomical 
considerations. Illustrations accompany each pro- 
cedure. This makes a ready reference for a short 
review of any operation. The authors use local 
anesthesia for all procedures about the head and 
neck. Radical mastoids, Killian operations on the 
frontal sinus, etc., are all done with one per cent 
novocain preceded by scopolamine-morphine. It 
is the method of choice in all cases, and the authors 
consider it the best anesthesia in curretting the tym- 
panic cavity. Sometimes a facial paresis results if 
the canal happens to be eroded. However, this is 
rare and usually recovers in a short time. 

Four methods of applying local anasthesia are 
described: injection, tamponization, topical applica- 
tion, and spray. The last method is sometimes pro- 
duced naturally, for when a solution of cocaine is 
injected into the trachea and the patient coughs, the 
fine droplets are deposited in the interior of the 
larynx. 

The book is well arranged and is complete in all 
essential details; plastic surgery of the face, recon- 
structive surgery of the nose, broncho-cesophagos- 
copy and deep cervical anawsthesia are all included 
in this work. The illustrations are plentiful and well 
delineated. 

The book is a valuable and needed contribution to 
otolaryngology. Joun F. Deru. 


OST authors modestly refrain from attempting 

to teach their equals or their betters—hence, 

the opening sentences of most prefaces admit that 
the book at hand was written for the student and 
general practitioner. The slight interest the latter has 
in the eye indicates that no satisfactory medium of 
instruction has, as yet, arisen. There are some sim- 
ple truths that the practitioner should know but no 
text or lecture has ever been presented which was 
not confusing because of too much detail and unnec- 





2L’ANESTHESIE Loco-REGIONALE EN O7ro-RHINOLARYNGOLOGIE ET 
EN CurrurGireE Cervico-Faciate. By Georges Portmann and Paul 
Leduc. Paris: Gaston Doin & Cie, 1928. 
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essary theorizing, especially as to surgical treatment. 
It seems almost impossible to teach fundamentals 
without dragging in details. The general practitioner 
cares very little about the differential diagnosis of 
strabismus, nor should he be concerned about it. 
Nevertheless, he should be able to tell a mother 
that her cross-eyed baby can have non-surgical care 
that will lead to a good physiological result and not 
lull her into inactivity by informing her that her 
child must either be operated upon or else wait 
until the deformity is outgrown in later life. Whether 
the general practitioner should use an ophthal- 
moscope is open to discussion. It is a diagnostic 
method of great importance in general disease but 
proficiency in its use comes only after much experi- 
ence, 

Rutherford’s book entitled The Eye' is a well 
printed volume of 404 pages with an excellent index, 
305 illustrations, and 12 original colored plates. 
The plan is exceptionally good. In each chapter or 
in the description of each disease, the anatomy is 
outlined first, next the method of examination, and 
then the details of diagnosis and treatment. 

The common diseases receive the greatest atten- 
tion while the rarer ones are mentioned only as an 
aid in diagnosis. The established views and opinions 
are presented but controversial discussions receive 
little attention, as in the matter of retained foreign 
bodies and ocular tuberculosis. True, neither of 
these points has been settled and much is being 
written in the journals at present on both subjects. 
Tuberculosis must always be considered as an etio- 
logical factor in eye disease. The retention of a 
foreign body in the eye must always be a source of 
concern to the patient and the physician. The 
author advocates cauterization of phlyctenular ul- 
cers, but as most of them do well under local and 
general treatment the cautery should be reserved 
for desperate cases, because the ulcer is not the sole 
cause of the resultant scar, but rather the increased 
trauma of a therapeutic measure. 

The simplicity and clarity of this volume will de- 
light the beginner in ophthalmology, the under- 
graduate will not obtain the information that he 
needs because he will not know how to find it, while 
the general practitioner will be too busy to bother 
to read the book. Vircit WEscorTT. 


ARNHILL’S textbook on the nose, throat, and 

ear? was written primarily for the student and 
for the practitioner of medicine. With this in view 
Barnhill has omitted as far as possible discussions 
of theory. When a description of any operative 
interference is required he has confined himself to 
well established methods. His attitude in regard to 
disease is frankly stated in the preface: ‘‘To believe 
that an affection has spontaneous origin is deplorable 
in that it removes incentive to further investigation. 
Emphasis throughout is placed on the bacterial 


1THe Eye. By C.W. Rutherford, M.D., F.A.C.S. New York and 
London: D. Appleton & Company, 1928. 

? Toe Nose, THROAT AND Ear. By John F. Barnhill, M.D., F.A.C.S. 
New York and London: D. Appleton, and Company, 1928. 


origin of most otolaryngeal disease. Other etiology 
is usually to be regarded as predisposing.” 

Considering the fact that the book has been 
written “for students and practitioners of medi- 
cine,”’ objection might be made to the emphasis laid 
on bacterial invasion. Within the present genera- 
tion the advance of bacteriology has been so striking 
that our textbooks have laid too great stress on the 
invading organism and paid too little attention to 
the reaction of the organism invaded. We are 
getting beyond this and again diverging toward 
diathesis, a diathesis resting on a chemical basis. 
“Tdiopathic origin of disease is probably a myth,” 
according to Barnhill, yet there is a great variety of 
metabolic processes at werk in the human body en- 
trusted to special enzymes. If one of these fails or is 
deficient, must we not recognize that very serious 
and conspicuous derangement results? However, 
this point of view does not essentially affect the 
quality of the book, which is one of the most com- 
prehensive texts recently published. 

The symptoms, diagnosis, and treatment of the 
various diseases are given clearly and fully. One 
welcomes the section dealing with general influences 
affecting the nose, throat, and ear, in which the 
relation of systemic disease to the local disease is 
briefly referred to. Included in this part is a brief 
but satisfactory note on the effect of climate on 
disease of the nose and throat. The chapter on dis- 
eases of the mouth and salivary glands is short and 
satisfactory. It always seems an anomaly that dis- 
eases of the mouth should be considered as of so 
little importance to the rhinolaryngologist that they 
are more or less disregarded in our teaching and given 
but the briefest notice in our textbooks. 

The chapter on ear disease is very good and the 
account of intracranial complications is clear and 
concise, as one would expect from the co-editor of a 
deservedly esteemed textbook on otology, published 
many years ago. 

The illustrations are numerous and excellent in 
design and reproduction. The publishers can be 
complimented on the way the book is issued. We 
have here a textbook that one can recommend 
without hesitation to students and practitioners as 
reliable and bearing the impress of many years of 
experience and observation by a well known practi- 
tioner of otolaryngology. J. Gorpon WI:son. 


T= subject of simple goitre is again brought to 
our attention by the recent monograph by 
McCarrison.* This work is the author’s amplified 
report to the International Conference on Goiter 
held under the auspices of the Swiss Goiter Com- 
mission at Berne in August, 1927. 

The author for many years has been conducting 
observations and experiments on goiters. His 
opportunities have been extensive and the results 
of his observations are most interesting and in- 
structive. He mentions the confusion as to the 


8Tue Simpte Gorrrgs. By Robert McCarrison, C.I.E., M.D., 
D.Sc., LL.D., F.R.C.P. New York: William Wood & Company, 1928. 
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REVIEWS OF 


meaning of goiter and the significance of the physi- 
ological enlargements of the gland, concluding that 
these changes, no doubt, have little association with 
true goiter. He further questions the fact that 
iodine plays an all important réle in thyroid disease. 
Certainly when looking over the results of his clinical 
studies as well as experimental work, one must con- 
clude that food and water contamination plays a 
most decisive réle. 

In considering the causation of chronic hyper- 
trophic endemic goiter, the author elaborates upon 
the importance of the composition of the food with 
the infection of the gastro-intestinal tract, the con- 
centration of toxic metabolites in the system and the 
inter-association of the goitrigenous actions of one 
factor with another. He states that the prevention of 
the disease depends upon: (1) the perfection of sani- 
tation, (2) the provision of pure and protected water 
supply, (3) efficient personal hygiene and drainage 
of the gastro-intestinal tract, and (4) the use of a 
well balanced diet containing sufficient iodine in a 
natural state. 

The charts, photographs, and photomicrographs 
amply illustrate his observations in clinical and 
experimental studies. 

There is no question but that the impression one 
gains from reading this monograph is that food 
contamination plays a much greater réle in the 


' production of goiter than does iodine deficiency. The 


work is so well checked by experimental study both 
in humans and in animals that great credence must 
be given it. Joun A. Wo.rer. 


FTER a considerable change from its original 
conception the work of Kleinschmidt! has 
appeared in America. This work deserves especial 
attention since it represents the teaching of one of 
Germany’s greatest schools of surgery, viz., that of 
Payr, who probably is Germany’s ranking surgeon 
today. The work is most elaborate and contains 
numerous excellent illustrations and drawings, 
many in color. Theinfrequent reference to American 
surgeons seems strange, but, the author states in his 
preface that this volume describes the surgical pro- 
cedures as practiced by the best surgeons in Ger- 
many. 

The scope of general surgery is covered in a com- 
plete manner and frequently historical reviews are 
included. An outstanding feature of this work is the 
detailed and well illustrated description of unusual 
operations. On the surface this may seem illogical 
yet for the well trained surgeon it is desirable inas- 
much as the usual surgical procedures are well 
known to him. A striking example of this is embolec- 
tomy for pulmonary embolism. 

This work further illustrates that the practice of 
surgery in Germany does not differ from the prac- 
tice of surgery in America. The average operation 
is performed in the same way with the same caution 

1 CHIRURGISCHE OPERATIONSLEHRE; EIN LEHRBUCH FUER STUDIER- 


ENDE UND AERZzTE. By Professor Dr. O. Kleinschmidt. Berlin: Julius 
Springer, 1927. 
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regarding pre-operative and postoperative care. 
Descriptions of many procedures are given with 
elaborate detail. This is well illustrated in gall- 
bladder and duct surgery, pages being devoted to 
details. Another point of interest is that iodine is 
not used extensively in the pre-operative preparation 
of toxic thyroid cases. The author refers to it but 
states that his experience is limited. 

From the title one might assume that this volume 
treats only of surgical technique but there is wisely 
included a large amount of associated data in the 
form of analyses of the conditions for which specific 
operations are intended, thus clarifying subsequent 
statements. 

This volume of some 1300 pages seems to contain 
a fairly complete delineation of surgical procedures 
as practiced by the German surgical profession and 
in the main these procedures correspond very closely 
to American methods. Joun A. Wotrer. 


UMBERBATCH’S book on diathermy? con- 

siders all of the recent advances in the use of 
high frequency currents. The first half of the book 
considers the physics of these currents, describes 
diathermy machines, and gives the action of dia- 
thermy on the body. All of the machines described 
are of foreign make, with the exception of one 
American machine, and are of little interest to the 
American reader. 

The author has described in detail the methods 
for the application of medical diathermy in such 
conditions as metatarsalgia, paralysis agitans, an- 
terior poliomyelitis, arteriosclerosis with high blood 
pressure, angina pectoris, intermittent claudica- 
tion, and atonic dilatation of the stomach. This 
list would indicate that the book is not of value to 
the physician who is starting to use these currents 
and desires conservative information. However, 
the technique is described so clearly that the book 
is valuable for reference by experienced workers in 
this field. Joun S. Coutter. 


HE addition of a new text on surgical anatomy 

to the number of short texts already available 
from the pens of British authors is a somewhat am- 
bitious task. Massie’s book,’ however, completely 
justifies itself and is commendable not only from the 
standpoint of its anatomical presentation but from 
the apparent soundness of the surgical application 
of the material given. Although following the al- 
most inflexible general arrangement of the subject 
matter into regions the descriptions have a pleasing 
freshness and newness. The clarity of the descrip- 
tions is enhanced by numerous diagrams, many of 
them original, and a number of halftones and color 
plates, of which those by Murray deserve special 
mention. The illustrations are well placed and one 
* DratHeRMy; ITs PRODUCTION AND USES IN MEDICINE AND SURGERY., 


BR Elkin P. Cumberbatch, M.A., B.M. (Oxon.), D.M.R.E. (Camb. j 
R.C.P. 2d ed. St. Louis: The C. V. Mosby Company, 1928. 


*Surcicat Anatomy. By Grant Massie, M.B., M.S.(Lond.), F.R.C.S. 
(Eng.). Philadelphia: Lea and Febiger, 1928. 
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does not find it necessary to keep turning pages con- 
tinually in order to find the figures referred to in the 
descriptive matter. 

On the whole, the author has kept in touch with 
the recent advances in surgery and has included 
that which is of lasting value; but the section on the 
thorax might have been somewhat more extensive 
in view of the great strides in thoracic surgery and 
bronchoscopy. The use of the old terminology with 
the ‘B.N.A.” in parentheses is somewhat surprising 
in a new text, but does not detract from the funda- 
mental value of the book. Micuaer L. Mason. 
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N his little volume! Orrin enumerates the condi- 
tions in which the transplantation of fascia lata 
has been found of value and describes the applica- 
tion of fascial grafts for the separation of superficial 
scars from underlying bone, the use of fascia in the 
repair of tendon defects, as a protective investment 
for injured nerves, as a substitute for loss of brain 
covering, in arthroplasty, and in the repair of hernia. 
SuMNER L. Kocu. 


1 FasciAL GRAFTING IN PRINCIPLE AND PRACTICE; AN ILLUSTRATED 
MANUAL OF PROCEDURE AND TECHNIQUE. By H. C. Orrin, O.B.E., 
F.R.C.S. (Edin). Edinburgh and London; Oliver and Boyd, 1928 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

REGIONAL ANESTHESIA; Its TECHNIC AND CLINICAL 
Application. By Gaston Labat, M.D. With a foreword 
by William J. Mayo, M.D. 2d ed., rev. Philadelphia and 
London: W. B. Saunders, 1928. 

Movern X-RAY Tecunic. By Ed. C. Jerman. St. Paul: 
Bruce Publishing Company, 1928. 

Trext-Book oF UROLOGY; FOR STUDENTS AND PRACTI 
TIONERS. By Daniel N. Eisendrath, M.D. and Harry C. 
Rolnick, M.D. Philadelphia and London: J. B. Lippin 
cott Company, 1928. 

LA PRATIQUE CHIRURGICALE ILLUSTREE. Fascicule XII 
by Pierre Mornard. Paris: Gaston Doin & Cie, 1928. 

TROUBLES FONCTIONNELS ET DysTROPHIES A L’ ETAT 
CHRONIQUE EN GYNECOLOGIE. Exposé Pratique by Paul 

Petit-Dutaillis. Préface by René Leriche. Paris: Gaston 
Doin et Cie, 1928. 

HANDBUCH DER BIOLOGISCHEN  ARBEITSMETHODEN. 
Edited by Geh. Med.-Rat Prof. Dr. Emil Abderhalden 
Abt. V, Methoden zum Studium der Funktionen des ein- 
zelnen Organe des tierischen Organismus, T. 3 B, H. 5. Lief. 
273. Berlin and Vienna: Urban & Schwarzenberg, 1928. 

Precis DE PATHOLOGIE CHIRURGICALE. Vols. i to vi. 





By P. Bégouin, F. Papin, Henri Bourgeois, Pierre Duval, 
J. Gatellier, A. Gosset, D. Petit-Dutaillis, E. Jeanbrau, P. 
Lecéne, Ch. Lenormant, R. Proust, R. Soupault, L. Tixier 
and M. Patel, 5th ed. Paris: Masson et Cie, 1928. 
Urotocy. By Edward L. Keyes, M.D., PhD., F.A.C.S. 
New York and London: D. Appleton and Company, 1928. 


TRANSACTIONS OF THE SOUTHERN SURGICAL ASSOCIA- 
TION. Vol. XL. Fortieth Annual Meeting Held at Augusta, 
Ga., December 13, 14, and 15, 1927. Edited by Robert 
L. Payne, M.D. Published by the Association. Phila- 
delphia: William J. Dornan, 1928. 

PROBLEMS IN SURGERY; UNIVERSITY OF WASHINGTON 
GrapuATe Mepicat Lectures, 1927. By George W. 
Crile, M.D. Edited by Amy F. Rowland. Philadelphia and 
London: W. B. Saunders Company, 1928. 

Exercitatio ANATOMICA DE Motu Corpis ET SAN- 
GUINIS IN ANIMALIBUS. By William Harvey, M.D. 
With an English Translation and Annotations by Chauncey 
D. Leake. Springfield, Illinois and Baltimore: Charles 
C. Thomas, 1928. 

SuicloE PROBLEMS WITH AN INTRODUCTION. By Fred 
erick L. Hoffman, LL.D. Published in the Spectator and 
other Publications during the period 1893 to 1928, in- 
clusive. Newark: Prudential Insurance Company, 1928. 

CancekR AmMonG NortH AMERICAN INDIANS; THE 
HEALTH PROGRESS OF THE NORTH AMERICAN INDIAN; 
Tue INDIAN As A Lire INSURANCE Risk. By Frederick L. 
Hoffman, LL.D. Newark: Prudential Insurance Com- 
pany, 1928. 

A Trext-Book oF PHARMACOLOGY AND THERAPEUTICS. 
By Hugh Alister McGuigan, Ph.D., M.D. Philadelphia and 
London: W. B. Saunders Company, 1928. 

METHODS AND ProsLEMS OF MeEpDICAL EDUCATION. 
Tenth Series. Division of Medical Education. New 
York: The Rockefeller Foundation, 1928. 

CHEMISTRY IN MEDICINE; A COOPERATIVE TREATISE 
INTENDED TO Give EXAMPLES OF PROGRESS MADE IN 
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J. Stieglitz. New York: The Chemical Foundation, 1928. 
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GRAND CURIOSITY' 


By Sir SQUIRE SPRIGGE, M.D., F.R.C.P., F.R.C.S., Lonpon, ENGLAND 
Editor of The Lancet 


HERE is not only an adequate life of John 

Hunter in existence, and an excellent skele- 

ton life in the British National Dictionary of 
Biography, but for a long series of years official 
and pious orations have been delivered in his 
memory. Of these naturally the most important 
ones have been delivered in the theater of the 
Royal College of Surgeons of England, adjacent 
to the Hunterian Museum, that eternal monu- 
ment which he erected to his own memory, and 
these, in every case, have been published sep- 
arately or in The Lancet. It is therefore unnec- 
essary, and indeed would be impertinent, to de- 


‘scribe in any detail to such an audience as this, 


the life of Hunter, but in order to give meaning 
and coherence to the reflections which his tremen- 
dous work evokes in me at the present moment, 
it is necessary to remind you of a few salient points 
and dates in his biography. 

John Hunter was born 200 years ago, on Valen- 
tine’s Eve or day, of 1728—at his father’s farm 
near Glasgow. Youngest of a family of ten, he 
disliked school, hated books, lived in the open 
fields as far as was possible, studied animal life, 
especially birds and insects, ‘‘mucked about” 
(pardon the slang; there is no other appropriate 
expression for it) his father’s farm, was appren- 
ticed for a time to a relative, a timber merchant 
and cabinet-maker, and with that odd equipment 
turned up in London at the age of 20 to assist an 
elder brother, William, who was at that time con- 
ducting a successful anatomy school in London. 
Of that school much has been written, but just 
before the bicentenary celebrations in honor of 
John Hunter, which took place in London last 
February, through the mediation of that famous 
disciple of Hunter, Sir Arthur Keith, and the gen- 
erosity of Dr. Louisa Hamilton, there came into 
the possession of The Lancet a series of letters, 
which describe from a contemporary pen, the life 
of the Hunters at the time when this school was 
at the zenith of its work. The letters were written 
by Dr. Louisa Hamilton’s ancestor, William Ham- 
ilton, to his father, Thomas Hamilton, professor 


of anatomy in the University of Glasgow and a 
friend of the Hunter family. The fact that the 
Hunters were friends of the Hamiltons in itself 
indicates that John Hunter’s father was in asso- 
ciation with one of the most brilliant Scottish in- 
tellectual clans: for these were the Hamiltons 
three of whom were professors of anatomy in the 
University of Glasgow, and one of whom, Sir 
William Hamilton, was the philosopher of world 
fame. Sir William Hamilton’s grandfather, Thom- 
as Hamilton, professor of anatomy in the Uni- 
versity of Glasgow in 1751 was a fellow student of 
John Hunter, though his senior, and rode with 
John when he proceeded on horseback to join 
William Hunter in London in September, 1748. 
Later, namely in 1777, William Hamilton fol- 
lowed in the footsteps of his father, coming to 
London to study with both William and John 
Hunter, and the charming and informative letters 
which William then wrote to his parents tell an 
intimate story of the social millieu in which the 
Hunters lived and well indicates the absorbing 
way in which the anatomical studies of the school 
were pursued. The indications may be slight, but 
the picture which they draw is clear. They show 
an absolutely absorbing interest in the pursuit 
of science. They tell of social gatherings and 
jaunts of amusement, they deplore the results of 
alcoholic excess while they allude with approba- 
tion to the pleasure derived from moderate 
drinking; but throughout they describe a mod- 
estly intellectual society where the pursuit of 
knowledge was the object of life. The background 
of John’s early career was in keeping with its 
famous developments. 

So John became a mad dissector, and while he 
walked the medical school of St. George’s hos- 
pital, he was all the time laying the foundations 
of, and even elaborating, new studies of com- 
parative anatomy, collating what might be called 
the lessons derived from a lack of education as 
a boy with an intensive training as a young man. 
For one who was to become the greatest and 
most original comparative anatomist the world 


1 Hunterian oration delivered before the American College of Surgeons, Boston, October, 8-12, 1928. 
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has ever seen, no better training could have 
been received than that of John Hunter, which 
sounds like an indictment of all academic, edu- 
cation. He knew the habits, the mating times, 
the sex differentiations, the obstetric procedure 
and the farm farriery of a vast range of living 
creatures, and being a genius (for had he not been 
a genius he never could have acquired, remem- 
bered, or sorted up his knowledge), he applied 
this compost of heterogeneous wisdom, which was 
all teeming in his brain, to the intensive study of 
human anatomy, everlastingly asking himself why 
these things happened, why these structures were 
so constructed, why they underwent this or that 
change at this or that epoch, and finding material 
for his answers by regarding the known facts of 
structural anatomy in the light of phenomena ob- 
served by himself. And in addition to all this he 
had unusual technical ability for the manual work 
of dissection. The inspiration throughout was a 
grand curiosity —What? and Why? 

William Hunter was in particular a great teach- 
er, but he seems to have ‘come the senior” over 
John in an unfair way, though it must not be 
forgotten that he had absolutely supported him, 
rescued him from a life of vagabondage, and set 
him on the road to fame and fortune. Anyhow, 
John, while William’s assistant, traced the de 
scent of the testis in the fetus and made discov- 
eries as to the nature of the placental circulation, 
which Wiliam later claimed as his own, appar- 
ently because they were done in his school. 

Until he was just over 30 years of age, John 
Hunter remained an anatomical assistant in his 
brother’s medical school, but it was clearly time 
that the brothers parted, and in 1759 symptoms 
of lung trouble manifested themselves in John, 
who was always a physically delicate man. Now 
this was a misfortune which in the event was a 
blessing. For it led to John Hunter applying for 
a staff appointment in connection with some mili- 
tary and naval operations being conducted off the 
coast of France—what is known as the Seven 
Years War being in course of decision. Hunter 
was stationed at Belle-Isle, and later in Portugal, 
and used his opportunities by making assiduous 
and first-hand observations on the anatomy and 
physiology of sea-birds, fishes, and all marine 
zoology along its lower planes, while at the same 
time he-acquired a knowledge of military surgery 
as understood at that epoch, studied the condi- 
tions of coagulation of the blood and probably 
made his first investigations as to the state among 
certain animals of hibernization. It was during 


this period, presumably, that he started his won- 
derful collection. 
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At the close of the Seven Years War, he re- 
turned to London with a certain amount of half- 
pay and a marvelous store of unrecorded wisdom 
to rely upon for a professional livelihood, while he 
had increased his responsibilities by an engage- 
ment to Anne Home, the daughter of one of his 
superior officers. He decided to teach anatomy 
while building up a surgical practice. He started 
to teach and to practice in Golden Square, a 
square almost adjoining Regent Street, though so 
difficult to find, which was at that time a residen- 
tial district; and although there seems to be no 
evidence that he made any particular mark at 
once, he was able in the course of five years to find 
the money for the purchase of the lease of some 
land in the neighborhood of what is now known as 
the Earl’s Court Road, where he built a house. 
This was in 1765, but it was not until 1771 that 
he appeared to find time to marry Anne Home. 
In the meantime he took resident pupils in Golden 
Square, held anatomy classes, practised as a sur- 
geon, and continued to collect specimens. It was 
at this epoch that he secured the refusal of the 
carcasses of all the animals dying in the menagerie 
then attached to the Tower of London, and as 
the menagerie was placed in the fosse around the 
walls of the Tower, it seems likely that the death 
rate among the beasts was a high one. In one of 
the Lives of Hunter we find it related that he gave 
five pounds for a dying tiger and had to borrow 
the money from a book-seller, an anecdote which 
confirms the statement of Sir Everard Home that 
Hunter always kept himself penniless by disburs- 
ing all that he gained upon his collection. But 
Home’s criticism of his brother-in-law does not 
consort with the facts that in 1765 Hunter should 
have been able to carry out such a financial 
transaction as that at Earl’s Court, while in 1768 
he moved from Golden Square into a large house 
in Jermyn Street. He must have been making a 
substantial income as a surgeon, or his profuse 
purchases would have drained his resources, but 
the move to Jermyn Street was, quite probably, 
a wise financial action, giving him more space in 
which to accommodate house-pupils. For he was 
able to charge what was, in those days, the large 
sum of five hundred guineas for the privilege of 
apprenticeship to himself, and it was in Jermyn 
Street that he received a pupil whose name is as 
widely known as his own, namely Edward Jenner. 
In this way Hunter and Jenner came to be eternal 
ornaments to my hospital—St. George’s. 

Hunter’s life at Earl’s Court is the clue to his 
personality—it was one long exposition of his 
quality of an insatiable curiosity. It was the life 
of the curator of the most remarkable menagerie 
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the world has ever seen, assembled in order that 
the inmates should give up to their owner the 
secrets of their lives, the reasons for their being. 
Mammals, birds, fishes, and reptiles, ranging from 
buffaloes to eagles, from lizards to eels were there 
collected, bred, experimentally treated and cross- 
fertilized where possible. He transplanted the 
spurs of his cocks into their combs, he fed swine 
with dyes till their bones were colored, and every 
living thing under his care was watched in its 
periods of health, development, and pathological 
attack that it might answer some pertinent ques- 
tion in physiology. Dogs and jackals, horses and 
zebras were mated with a view to the study of the 
problems of fertilization and hybridization. His 
early studies in aquatic zoology were continued in 
ponds specially dug to receive fish, frogs, leeches, 
and especially eels, the life history of which he 
perceived to be mysterious; in vaults or dens he 
kept his larger beasts, and seems to have been 
fearless in his management of them. 

Some of the multifarious directions whither 
Hunter’s grand curiosity led him are revealed in 
a profuse correspondence which took place be- 
tween him and his famous pupil, Edward Jenner— 
a pupil after his own heart. Nothing was known 
or even suspected during Hunter’s life of what we 
should now describe as the phenomena of im- 
munity, nor was Jenner’s first inoculation as a 
treatment for small-pox performed until three 
years after Hunter’s death, but Hunter recognized 
in Jenner a kindred spirit. Jenner became Hunt- 
er’s intimate friend despite the fact that he was 
by twenty years the younger man, and it was to 
Jenner, practising in Gloucestershire, that Hunter 
wrote from his “country” menagerie—it is sig- 
nificant of the spread of London that Hunter 
always alluded to Earl’s Court as being in the 
country while it is now in the inner zone of the 
metropolis—outlining his doubts and asking for 
specimens to help him in their elucidation. In the 
Vicary Lecture delivered in Lincoln’s Inn last 
lebruary, during the Hunter Bicentenary cele- 
brations in London, Dr. Peachey gave some inter- 
esting extracts from Hunter’s letters to Jenner 
and as Baron’s life of Jenner is now, I understand, 
difficult to obtain, I refer you to Peachey’s lecture 
for the following quotation: “Hunter keeps on 
asking for information as to the habits of the 
cuckoo and the breeding of toads;” and continues 

“Tf you collect eggs you should also collect the 
nests. I want a crow’s nest, also a magpie’s in the 
branches where they are built. I want a nest with 
the cuckoo’s eggs in it, also one with a young 
cuckoo, also an old cuckoo. I hear you say there 
is no end to your wants.”” Again he writes: “I 
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thank you for your experiment on the hedgehog; 
try its heat and let me know the result. You do 
not mention a word about bats: Have you got the 
bones yet of a large porpoise? Is ever the salmon 
spawn seen after she has parted with it? I will 
take any specimen of fossils you may send me, or 
indeed anything else. What do you think of 
examining eels? Their sexes have not yet been 
found out, nor their mode of propagation.” In the 
spring of 1778 he was asking for more hedgehogs. 
“All that you sent me have died, so that I am 
hedgehog-less.” And then, in one letter, after 
referring to some amatory disappointment suffered 
by Jenner, he adds—* Let her go; never mind her. 
I shall employ you with hedgehogs.” 

This random series of questions covers, it will be 
seen, a huge range of physiology, some of which 
later will have application in the actual practice 
of surgery. It is easy to see what fundamental 
possibilities for physiological research lie beneath 
the demand for information as to the temperature 
of the hedgehog. For the hedgehog is an animal 
which is for part of its life homothermal, maintain- 
ing a uniform body temperature, and for part of 
its life, namely that spent in hibernization, poiki- 
lothermic, having a variable body temperature 
corresponding to the environment. But how 
Jenner made the actual observations and how 
Hunter checked them with the kind of instrument 
that Fahrenheit had recently invented I cannot 
surmise, and I must not pose as a student of 
Hunter’s original writings. He was, as you might 
expect from a man of no academic training, a bad 
and obscure writer, while his observations were 
largely made in scattered notes. It is quite pos- 
sible that no notes on the matter exist. It is sadly 
probable that they were destroyed; for as is well 
known Sir Everard Home burned a large quantity 
of his brother: in-law’s manuscripts. 

Now see where all this was tending and how it 
came about that Hunter, while inventing com- 
parative anatomy should also have become the 
father of modern surgery. All the questions in 
respect of propagation among fish, of vital proc- 
esses among hibernaters, and of the domestic 
habits of birds, point to the intention to find some 
common law of life by which the normal and the 
abnormal, as manifested in everything that lives, 
moves, and hath its being, might be interpreted. 
What we call physiology was in Hunter’s day non- 
existent for the student. Hunter’s lifelong and 
intense experience as a dissector and teacher of 
anatomy made him realize that every advance in 
his knowledge of structure ought to be associated 
with some fuller comprehension of function. Alter- 
ations in structure which he observed, as regu- 
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lated by the age, sex, or development of the sub- 
ject and equally so by morbid changes in the 
subject, ought, he felt, to be explained by some 
general laws of life. This collector of specimens, 
whose interest seemed directed with equal passion 
toward newts and buffaloes, eels and leopards, 
giants and dwarfs, was almost unconsciously 
working on a central plan, while his interroga- 
tories to himself and to his friends were so heter- 
ogeneous and so apparently disconnected. He was 
acquiring a new knowledge of physiological proc- 
esses as they occurred or might occur in man, by 
drawing upon the lessons derived from his per- 
sistent observation of similar processes in animal 
and sometimes vegetable life. ‘The time came 
when he felt that some pattern of life was regu- 
lating his observations of structural, physiolog- 
ical, or pathological phenomena. ‘This he alluded 
toas “the vital principle,” which he conceived of as 
being something, in his own words, “superadded 
to matter, a property we do not understand... 
we can only see the necessary steps to it.” Ina 
sense we may be said at the present day to have 
advanced not much further than Hunter. What 
we have done is to follow Hunter’s lines in the 
attempt to elucidate this “property that we do 
not understand.” As we have advanced, difficul- 
ties not conceived of by Hunter have arisen, 
owing to the fact that Hunter’s conceptions were 
entirely mechanistic, and it is now fairly uni- 
versally admitted that mechanistic explanations 
are insufficient, the arena of dispute being the 
place at which something more than a mechanistic 
solution is called for. 

But what Hunter did is so wonderful that any 
attempt to comment fairly upon it in a few words 
must be inadequate, and we need spend no time 
in discussing whither his philosophy might have 
led him if he were still with us. The essential out- 
come of his work was practical, and that is why he 
is the father of modern surgery; and the range 
over which his teaching had a practical bearing 
was so vast that, if for this quality only, he takes 
his place with Harvey and Lister. 

Harvey’s work was as concentrated as Hunter’s 
was diffuse. He was for many years of his life 
absorbed in the elucidation of one problem—the 
greatest problem in all physiology it may be 
granted; but for its solution the necessary wisdom 
was likely to be of a concentrated sort. It was, 
indeed, likely—and so it proved in the event— 
that much of the necessary evidence was already 
in the possession of the initiated, what was re- 
quired being the sifting and marshalling of that 
evidence so that it should demonstrate the truth. 
In doing this, Harvey was triumphantly success- 


ful in what may be described as the finest piece of 
detective work that science can show, and the 
perfection of that work is perhaps best manifested 
by the researcher’s necessity to assume the exist- 
ence of structures which were hidden from the 
naked eye until after his death. No general curi- 
osity would have assisted Harvey; indulgence in 
it might only have served to divert his attention 
from the central problem. That his discovery, by 
revolutionizing all conceptions of physiology, had 
an importance ranging further than anything 
Hunter ever accomplished was due to its nature 
and not to Harvey’s individual conceptions. Yet 
nothing that Hunter ever did would have had any 
meaning if Harvey had not supplied the sound 
physiological basis for the work. 

Lister again was as concentrated in his work as 
Hunter was diffuse. The fact that Lister’s im- 
mense discovery had as far-ranging an influence 
over the comprehension of disease as Harvey’s 
discovery had over the comprehension of physi- 
ology was due to the nature of the discovery and 
not to the discoverer’s conception of his work. 
Lister, like Harvey, was a highly educated man, 
both generally and specially for the task which he 
set himself, and that task was, in its original 
shape, to prove that by precautions against infec- 
tion the mortality accompanying certain cases of 
disease or injury could be prevented. By endless 
pains directed to that end he achieved his purpose 
and lived to see the limitless boon which he had 
conferred upon mankind in directions which he 
could not have foreseen. No general curiosity 
as to the laws of life would have advanced his 
researches. 

Hunter was the middle term. Without Har- 
vey’s discovery all his wide-ranging physiological 
researches, as far as they could have been con- 
ducted, would have been radically wrong in con- 
ception, even though occasionally correct in de- 
duction, and many of the researches would never 
have been attempted. For example, without a 
right knowledge of the physics of the circulation 
of the blood, how could Hunter have transformed 
his observations on the blood supply to the velvet 
of the antler into comprehension of the possibili- 
ties of collateral circulation in the human subject, 
with its result, the devising of a radical cure for 
aneurism? And in a similar way, the whole of 
Hunter’s original surgical work was based, we can 
assume safely, upon his own physiological studies, 
as he departed more and more from the traditional 
teachings of his day. How great the expansion of 
clinical surgery was under Hunter’s teaching is 
best gathered from reading the treatise on surgery 
by his devout disciple Abernethy. This treatise, 
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in the original shape, was largely a reprint of 
Abernethy’s lectures to his classes at St. Bartholo- 
mew’s Hospital, which were printed in The Lancet 
in defiance of the lecturer’s prohibition. This pro- 
ceeding on the part of the founder of The Lancet 
was denounced by the leaders of medicine as a 
deed of flat piracy, and hailed by the rank and file 
of the profession as a proper spreading of the 
gospel, improperly withheld from them. The re- 
porting of the lectures became the subject of 
furious action in law courts, and the dispute was 
finally decided in Wakley’s favor—to become, I 
believe, a leading precedent. It is a curious reflec- 
tion that it should be easier to follow Hunter’s 
teaching through the medium of his disciple than 
through his own words, but it was the one ill 
result of Hunter’s defective education that he was 
a poor and obscure writer. But the literary work 
that he had in view, and died without accom- 
plishment, was surely an all-round treatise on 
comparative anatomy , and not a resumed applica- 
tion of his multifarious wisdom directed to clinical 
surgery. Of such a work the catalogue of his 
marvelous museum would have formed the back- 


. bone. Already the skeleton existed and much of 


the material wherewith to clothe the bones had 
been written—and re-written in obedience to the 
insatiable curiosity that kept him ever questioning 
when death took the author, and a malignant 
fate consigned the work to treacherous hands. 

If Hunter’s theories, researches, experiments, 
and results would have been impossible or vitiated 
or minimized without the sure foundation of the 
De Mott Cordis published precisely one hundred 
years before Hunter was born, so Lister’s work, 
which took definite shape some seventy years 
after Hunter’s death would have been of infinitely 
less significance without the progress in surgical 
science initiated by Hunter and developed with 
the discovery of anesthesia. Failing these things, 
the application of Lister’s theories must have been 
sadly smaller at first, for many of the situations, 
in which the combating of sepsis was the key to 


881 


the relief of symptoms and perhaps to the cure of 
the patient, would never have presented them- 
selves to the surgeon. 

Gentlemen, I hope that you will agree with me 
in finding that the leading characteristic of John 
Hunter was his Grand Curiosity—and how should 
it have been otherwise? Where could he have 
derived leSsons from, what accepted wisdom could 
he have imbibed and from what sources, when he 
was inventing his science, as he went along, and 
knew not where his imaginings and their pro- 
gressive realizations were leading him? Hunter’s 
was the wisdom of the child, who has the new 
game of life before him, knowing neither the rules 
nor the chances, but who learns to follow the first 
and meet the second by perpetually asking what 
and why? 

It is out of no disrespect to you, Sirs, that I 
make my oration so brief. I anticipate your grati- 
tude for my brevity. It has seemed to me that we 
should be paying higher honor to Hunter if, 
instead of familiarizing, or refamiliarizing our- 
selves with biographical details, we considered one 
salient quality in his character which, in my 
humble belief was the quality which counted first 
in all he did. 

The rise from kail-yard peasant to world-famed 
philosopher; the life of piquant happenings, the 
self-infection with the disease whose pathology he 
expounded and whose sequelz were fatal to him; 
the dramatic death within the walls of St. 
George’s Hospital (the scene of his clinical tri- 
umphs) ; the holocaust made of his manuscripts by 
a trusted relative, the resurrection of his bones for 
burial in Westminster Abbey—all these things I 
know that you know of, and I have spared you 
their repetition in order that I might ask you to 
regard this sensational figure in medical history as 
a child. But what a child! For he exercised his 
grand curiosity on the Maker of All Things, de- 
manding of Him, from the evidence supplied by 
His creations, what was the plan upon which He 
was working. Surely a Grand Curiosity. 
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THE EDUCATION OF THE SURGEON' 
By WILLIAM J. MAYO, M.D., F.A.C.S., RocHESTER, MINNESOTA 


E meet tonight to welcome the incoming 

Fellows of the American College of Sur- 

geons, men who by reason of their char- 
acjer and ability have been selected by their state 
committees and by the officers of the College for 
fellowship. This is an occasion of importance in 
their lives, and in the life of the association. We 
who are now bearing the burdens in time must 
lay them down for younger men to carry. The 
torch of learning lighted by those who have gone 
before must ever pass to those who are to follow 
and who will cherish the ideals of the founders 
of the College. 

Sir James Paget in one of his scholarly ad- 
dresses of fifty years ago said that as man ad- 
vances in age his body becomes more earthy 
(atheromatous) as though he were being prepared 
for the grave in advance of death. The old have 
the wisdom of experience. The young have their 
dreams and visions. ‘The old and the young 
should travel together; the old to point out the 
pitfalls into which they have fallen, the young to 
devise plans whereby they may avoid them. 

The position of surgery forty years ago, when 
I began practice, can be illustrated by the events 
of a meeting of the American Surgical Association 
held at that time in Washington, D. C. 

So-called listerism had just come into being. 
The carbolic spray was producing a fog in the 
operating rooms, and that talented surgeon, the 
late Donald MacLean, who was in attendance, 
still showed the effects of an acute nephritic con- 
dition, which had resulted from the carbolic acid 
vapor. A notable delegation of surgeons had come 
from England to attend this meeting, and among 
the many excellent contributions made by them 
and by outstanding American surgeons a few dis- 
cussions in particular stand out prominently in 
my mind. 

Professor Durham from England, a contem- 
porary of Lister, devoted his address to the sub- 
ject of antisepsis. 

That splendid surgeon, Thomas Bryant, of 
England, who wrote the outstanding system of 
surgery ‘of his time, said that working under 
identical conditions with Lister he had just as 
good results, and that all he did was to wash the 
wounds with a claret-colored solution of tincture 
of iodine. 

The great American surgeon, Samuel D. Gross, 
speaking of abdominal surgery, said that surgery 


had reached its height, and that the recovery of 
the patient after an abdominal operation was a 
lucky accident at best. 

Moses Gunn, of Chicago, made an eloquent 
plea for the elevation of all simple as well as 
compound fractures of the skull because of the 
danger of epilepsy. 

‘ven in the short time the American College 
of Surgeons has been in existence the whole aspect 
of medicine has changed. The microscope brought 
revelations which through the work of Pasteur 
and Lister made possible man’s greatest gift to 
man: the mass prevention of diseases due to 
micro-organisms. The protection that has been 
given to man in the mass is now being applied 
to the individual. Scientific research has gone 
beyond the realm of the microscope, to invade the 
ultramicroscopic field of the colloids, in which 
life itself resides. In the future the initiative of 
youth, through the magic hand of research, will 
produce in this field as startlingly significant 
changes in the foundations of medicine as the 
microscope brought in the past. 

Patrick Henry, in his never to be forgotten 
patriotic address, said: ‘Our experience in the 
past is our only guide to the future.” Perhaps 
it would be well for one of the older generation 
to comment briefly on those paths of culture and 
education which served most wisely to bring us 
to the present. 

The University of Michigan, my Alma Mater, 
was one of the first schools to establish courses 
in medicine for three years of nine months each 
as requisite for a degree, with at least high school 
training or its equivalent as a required prelim- 
inary. Anatomy, chemistry, and the basic science 
subjects were taught as they were related to 
medicine. The sick man was the hub around 
which the entire education turned; the application 
of the art of medicine was besed on the science 
of medicine. 

In the light of the knowledge of the times, the 
schools of that period turned out excellent prac- 
titioners of medicine. There were, however, 4 
great number of medical schools in which the 
course consisted almost entirely of two series of 
identical lectures given over a period of four and 
a half or five months, for which a degree was 
conferred. Of course, there were also many medi- 
cal schools of so low a grade that only by courtesy 
could the training given be called education. 


1Fellowship Address before the American College of Surgeons, Boston, October 12, 1928. 
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The gradual change in medical education with 
its increasing cost, and more stringent regulations 
by state boards of medical examiners for the right 
to practice in each state, eliminated a large per- 
centage of these inferior schools. The publication 
by the Rockefeller Foundation of Abraham Flex- 
ner’s splendid report on the educational facilities 
of American medical colleges did still more to 
drive the inferior schools out of the field. 

During the period of low-grade medical educa- 
tion, it was so easy for a person without culture 
and, one might say, with little knowledge of 
medicine, to become a physician, that the profes- 
sion became crowded with ill-trained men. As a 
result a general tendency developed to restrict 
medical education to those schools requiring of 
their students a good cultural background. As 
the medical schools progressed scientifically, re- 
strictions increased, and today apparently there 
are too few physicians. Many communities which 
formerly had two or more physicians now have 
none. It is true that the great advances in medi- 
cine which have made possible the elimination of 
infectious and contagious diseases of all types 
have greatly reduced the necessity for individual 


‘ medical attention, and the automobiles, the good 


roads, and the air crafts have made possible the 
rapid transfer of patients in serious condition a 
considerable distance to hospitals. In the north- 
ern states, however, inclement winter weather 
often makes this procedure hazardous if not 
impossible. 

It is probable that the reduction in the number 
of physicians has been one of the causes of the 
increase of irregular practitioners. Many small 
towns that formerly had trained physicians now 
have only one or more untrained practitioners, 
wedded to quackeries or cults and dependent on 
appeal to the emotions. 

Without a desire to evaluate critically our 
present-day methods of medical education, I 
should like to comment briefly on some tendencies 
in medical school training. ‘The swing of the 
pendulum from the poor medical school to the 
Class A medical school has brought a great in 
crease in cultural reauirements: two years of pre- 
medical college work are requisite in all schools, 
many schools urge or require three or four years 
academic work preliminary to medicine, and the 
education of the medical student is passing gradu- 
ally from the clinician to the educator. By edu- 
cator, I mean the man who is learned in some 
particular branch of the science of medicine, but 
who has little or no clinical background. Clinical 
professors hold less prominent positions than for- 
merly, and emphasis is placed on requirements 


not always closely connected with the care of the 
sick. Many of the cultural requirements, honor 
points, and so forth, in our medical schools ap- 
pear to have been established, not because they 
would necessarily make better physicians, but be- 
cause they cut down the number of students to 
those who can be taught conveniently. Often it 
is found that students who have been refused 
admittance to the medical department of the uni- 
versity would have been admitted to other de- 
partments on the same credits which by some 
circuitous reasoning are not considered adequate 
to admit them to the medical school. 

There is no reason why the so-called premedical 
cultural subjects should not include anatomy, 
chemistry, and physiology, and the so-called basic 
science subjects. In the old school a cultural 
subject was one that could not be used for gain. 
The modern concept of culture is that the useful 
can be cultural. Too often the decision as to 
the qualifications of the applicant to the medical 
school rests on examinations in stated subjects 
which are memory tests and have comparatively 
little significance as an indication of whether or 
not the applicant will make a good physician. 

Again, there is a great delay in the age at 
which the physician begins practice after gradua- 
tion from medical school. A survey of the gradu- 
ates of one of our best medical schools showed 
that those who graduated in medicine before the 
age of twenty-five on the whole were of greater 
professional value at the end of fifteen years than 
those who graduated after the age of twenty-five. 
Still further showing the inadequacy of academic 
tests of ability, at the end of fifteen years the 
graduates in the second half of the class in one of 
our most important medical schools were found 
to be of equal worth with those who finished in 
the first half. Such a comparison has no particu- 
lar value, except that it brings to mind the well 
known fact that it is difficult to determine, with- 
out prolonged acquaintance, just what are the 
future possibilities of a student. 

We should consider also that there is a loss of 
at least one year, and often two years, in gram- 
mar school owing to the fact that the student is 
held to a graded course. 

By the four quarter system one year’s time 
can be saved in the medical schools. The world 
is on a twelve months basis of work. Why young 
persons, at the period of life when they are 
strongest should have three months vacation in 
the summer, I am unable to understand. 

Another important consideration in medical 
education is that the knowledge of the educators 
themselves encompasses only a limited part of 
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medicine, yet each one strives to make the stu- 
dent’s knowledge limitless; this cannot be done. 
The practitioners of medicine today realize that 
their knowledge can cover only a small part of 
medicine, and they are dependent on their col- 
leagues who are trained in the other fields of 
medical science. The result of the cramming in 
medical schools has been that our medical stu- 
dents have been taught to memorize and acquire 
knowledge, rather than to think and acquire 
wisdom. 

The teaching of medicine is expensive. For 
every dollar the medical student pays for his 
education either the state or endowment funds 
pay at least three or four dollars, with the hope 
of giving the people better care when they are 
sick. Therefore, any cause, theoretic or academic, 
that unnecessarily delays the student a year in 
his medical course, is an injustice in all ways. 

In England most of the medical schools are 
directly connected with a hospital, and the entire 
training, premedical as well as medical, takes 
place in direct contact with the sick. It is grati- 
fying to see that many of our schools are giving 
the entire fourth year of medicine in the hospital, 
and are planning to add hospital training in the 
third year as well. 

It is a waste of time for a medical student to 
spend three or four hours in a surgical clinic 
watching the removal of a brain tumor, but he 
should be taught thoroughly to perform surgical 
operations in emergencies, such as strangulated 
hernia, acute appendicitis, and traumatism, rather 
than the technique of the surgery of expediency, 
in which time is not the supreme factor. In 
other words, the specialized training of the sur- 
geon must come after graduation in medicine. 

The recent graduate in medicine who desires 
to become a surgeon should at once adopt some 
problem of research either in pure science or clini- 
cal investigation. It may be and probably will 
be that the research of itself will be of little value 
except to him, but it will help to develop his 
scientific imagination, that is, the building of 
images to be compared with known facts. It will 
also teach him to appreciate the spirit of research 
which inspires many men, even if he himself does 
not acquire this spirit. 

I hope that the time will come when every 
young surgeon, after special training of at least 
three years, will take a master’s degree in surgery, 
and will train himself with a view of gaining 
surgical recognition that will entitle him to join 
the College. 

The American College of Surgeons received its 
early inspiration from the Royal College of Sur- 


geons of England, Ireland, Jand Edinburgh, 
Scotland. We cannot be grateful enough to 
the surgeons of Great Britain who came here 
in the early days and gave freely of their time 
and wisdom in helping us to organize our Coll- 
ege. These men have a background of knowl- 
edge and culture which goes back to the early 
historical period of medicine. I do not know of 
a finer group of men than those of the Royal 
College of Surgeons. 

In some respects, however, the problems of the 
American medical profession are different from 
those of the British. In England, for instance, 
with its excellent train service, splendid roads, 
and short distances, it is easy to transfer a patient 
to secure proper medical service and its many 
cities make hospitalization possible. In Canada 
and the United States, with their 130,000,000 
people, and vast distances, it has been necessary 
to organize with a view to the surgical care of the 
sick, and of furnishing enough surgeons ade- 
quately trained to do this work. 

Consequently, the training required for en- 
trance into the American College of Surgeons is 
that which can be met by the facilities of our 
best schools, and the College is gradually elevat- 
ing standards as the necessary educational facili- 
ties are afforded. 

The American College of Surgeons has estab- 
lished a ruling that an applicant for fellowship is 
not eligible until seven or eight years after gradu- 
ation from medical college. This plan was adopted 
in order to show that the applicant is not only 
a man of science, but also that he is adequately 
prepared to practice the art of surgery. During 
these eight years, this splendid period of what 
might be called the novitiate, the applicant may 
become a member of the Junior Candidate group 
of the College, membership in which acts as a 
stimulus to fulfillment of the senior requirements, 
and gives opportunity to make headway, Every 
man of character, energy, and brain power may 
reasonably hope to become a member of the 
American College of Surgeons. 

I would emphasize the enormous advance that 
has been made in medicine, and how dependent 
the surgeon is on his fellow practitioners for spe- 
cialized knowledge. When I began the practice 
of medicine, rarely were the two physicians of a 
small town on speaking terms. Rumors carried 
about by over-zealous friends and former patients 
had produced a condition of intolerance, which 
constituted the greatest enemy of the medical 
profession. 

The physician, of all others, is and has been an 
individualist, an almost incurable individualist. 
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The quarrels among physicians have been notori- 
ous; and the irregular practitioners have taken 
advantage of this fact. In the past, for a time, 
ethics became ceremonials, and during this state 
of affairs, the people were educated by the patent 
medicine advertiser, the quack, and the cultist. 
Individually physicians had influence; collec- 
tively, owing to this professional intolerance, they 
had practically none. 

Today conditions are different. Every com- 
munity with civic pride is establishing or has 
established a community hospital. The expense 
of sickness in the home and the attendant dis- 
location of the household has resulted in treating 
serious illnesses in the hospital. The physician 
now bends his every effort to learn some part of 
organized medicine which with the aid of his 
colleagues will best help to make a whole. 

Group medicine has been misunderstood be- 
cause it has been talked about so much from the 
financial standpoint. Fundamentally group medi- 
cine has nothing to do with finance. Working 
arrangements can be made whereby each patient, 
rich, middle-class, or poor, can receive necessary 
attention collectively, each consultant rendering 
a bill for services rendered. By agreement, the 
total charge in each case can be brought within 
the limit of the patient’s means. Every physician 
worthy of the name is practicing group medicine. 
He is getting diagnoses of contagious and infec- 
tious diseases through boards of health, X-ray 
examinations through radiologists, and laboratory 
examinations through technicians. His duty is to 
learn to evaluate and apply the results of such 
scientific machinery to the living patient. 

Physicians should be paid for attendance on 
county charity patients, just as the county at- 
torney and the county engineer are paid for doing 
their work, and governmental agencies should 
pay a proper hospital fee in charity cases. Too 
many times the city and the county will be found 
paying half or a third of what it actually costs 
for the hospital care of the patient for whom 
they are responsible, and this extra burden of 
expense is thrown on the common man when he 
enters the hospital. President Lincoln once said 
that the Lord must love the common people, be- 
cause he made so many of them. It is the com- 
mon people, the energetic, industrious, and frugal 
class, who keep the world going and pay the bills. 

It has been said that advice is easy to give, 
hard to take, and usually of little value. As I 
look back over my experience in the practice of 
medicine, I can see that I have learned much not 
only from my own experience, but from watching 
the careers of men who began their professional 


lives full of enthusiasm, energy, and hope. Some 
of these men have made great progress, some 
have made moderate progress and others, after 
a brief flash have made little progress. 

Of the three learned professions, the church and 
the law deal with subjects more or less closed. 
The church is concerned with carrying out pre- 
cepts and examples of 2,000 years ago. The law 
depends on precedents established by the yester- 
days of life, but in the profession of medicine 
tomorrow is the great day. 

The brain of man is a visual brain. This is 
not because the eye of man is mechanically supe- 
rior to that of other animals, but that it leads 
directly to consciousness, and whereas in man the 
thinking brain, the cerebrum, has been built 
around sight, in the lower animals it has been 
built up from the olfactory ganglion. 

Napoleon said, “ Every man is a coward in the 
dark.” The predominance of the sense of sight 
tends to induce emotional instability in the indi 
vidual exposed to either physical darkness, as a 
spiritualistic seance, or mental darkness in the 
presence of the unknown, the state of mind which 
prompts a boy to whistle when crossing the 
churchyard at night. 

I have known many promising young men who 
in the springtime of their lives have allowed 
themselves to become interested in blind alleys 
of belief, the occult, things which are incapable 
of proof and which loosen the mind from the 
moorings of fact. 

The surgeon must give intelligent thought to 
the general problems of social contacts, but with 
a decent respect for the opinions of mankind 
which will give him tolerance for other people’s 
beliefs, and make him less impatient of their in- 
firmities. In youth he should travel in an ortho- 
dox manner with the majority, that he may save 
his mental efforts for his chosen profession. In 
age he can follow the example of Sir Conan Doyle 
and Sir Oliver Lodge, because, after all, they have 
reached a time of life in which blind mental exer- 
cises may afford relief in their leisure which many 
receive through more healthy channels, such as 
golf. 

Systematic medical study is of the greatest 
value to the surgeon. I began by charging myself 
with one hour’s study a day, and I did not give 
myself credit for advance work; that is, if I put 
in three hours, I took credit for one. I was 
scrupulous, however, in making up the deficit 
when it happened that I was unable to study. 
It is surprising how much one can accomplish by 
steady adherence to this type of program. The 
reading should be catholic. To the young surgeon 








I would say, do not read all surgery and tech- 
nique, for technique is constantly changing. We 
abandon methods of procedures which were per- 
fectly satisfactory, for something which is no 
more satisfactory, as the ladies do their bonnets. 
Along with surgical literature, read medical ar- 
ticles in high class medical journals. Do not skim, 
but here and there select certain articles and 
read them with care, especially those that have 
a physiological background. 

Further, I would advise the young surgeon to 
write papers, and in writing to bear in mind what 
the old minister said, ‘“‘ Few souls are saved after 
the first fifteen minutes of the sermon.” Write 
the paper not to show how learned you are, or 
to show the high type man who may be in the 
audience that you are in his class. Rather, try 
to tell those in your audience, who perhaps may 
not know as much about the subject as you do, 
something that may interest and help them. Do 
not try to make too many points. The late Dr. 
A. J. Ochsner used to say, “If I can carry three 
lessons in a paper, it is about all that the average 
man, whom I want to reach, can absorb at one 
sitting; anything over five would probably be 
lost.” 

Always remembering that man’s brain is a 
visual brain, use illustrations, drawings and lan- 
tern slides, to emphasize points that you consider 
really important. 

In urging you to write, I do not wish to stress 
the idea that your papers will be valuable to any 
one but yourself, but they will be of incalculable 
worth to you, because they will crystallize your 
ideas, and will bring forward questions that you 
have not answered and must study further. 

In delivering papers and addresses, begin by 
presenting them before small societies and work 
up to the national organizations; you will find men 
in the small societies equally as bright and eager 
to learn as you will find in the large societies. 

In your spare time, the carrying on of a clini- 
cal investigation of a research character will add 
to the interest of your contributions before medi- 
cal societies and especially will it train your mind. 

Finally, you may become a good operator by 
staying at home and attending strictly to busi- 
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ness, but not a good surgeon. It is the mental 
outlook of the surgeon and not the hands, that 
is most important. The late Sir Frederick Treves 
said that he would rather be operated on by the 
sound surgeon with parkinsonian disease than by 
the surgeon with steady hands and an unsteady 
mind. 

You cannot get surgery from books and jour- 
nals; they help, but you must see surgery. All 
my professional life I have been a frequent visitor 
at the clinics of other men. When I have heard 
of a man who was doing something unusual, and 
have been confidentially warned by those who 
lived in his community that he was a liar, I have 
gone to see him and usually have found that he 
had something worth while. 

Visit surgical clinics at home and abroad, but 
do not see too many on one visit, so that you 
will come home with a confused viewpoint. You 
do not want merely to see patients operated on; 
if it is blood you are looking for, go to the stock 
yard. Go away with a definite object and con- 
centrate on that; choose a few good surgeons; 
study their methods. If necessary, stop a while 
to take special instruction in physiology, anat- 
omy, or chemistry to make the subject clear to 
you. 

Be thorough, yet efficient. We see many men 
who are thorough, that is, they acquire a pro- 
digious amount of information, but they are in- 
efficient because they do not understand relative 
values. They have heaped up two cent pieces, so 
to speak, which they have not distinguished from 
twenty dollar gold pieces. 

As a last admonition, do not go away to criti- 
cise; you will find plenty to criticise in your own 
operating rooms. See only the things that are 
done better than you do them, and be blind to 
the things that are not so good. 

In conclusion I desire to express my gratifica- 
tion that I have been privileged to deliver the 
convocation address during the presidential term 
of the founder of the American College of Sur- 
geons: the man who has given the fruitful years 
of his life to the development of the ideals of the 
College and to directing its spiritual outlook, 
Dr. Franklin H. Martin. 
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THE AMERICAN COLLEGE 


OF SURGEONS—THE PAST, 


THE PRESENT, AND THE FUTURE! 


By FRANKLIN H. MARTIN, M.D., Cutcaco, ILLrots 


I. THe Otp Guarp Versus THE New GUARD 
YY NHE years 1885 to 1900 were a transitional 
period in American surgery, and brought us 
from laudable pus to the conception of 
aseptic surgery; from rapid, spectacular technique 
to deliberate and refined methods in operating. 

We had been blind followers, and this was the 
beginning of our independence. Scientific medi- 
cine had given us facts, and we began to interpret 
these facts. Though they did not always agree 
with our procedure, based on traditions gained 
from foreign teachers and literature, we began to 
do our own thinking. The leaders of this renais- 
sance were maturing. They had inquiring minds 
and they were not yet so sure of themselves 
that they had become provincial. They argued: 
“We may not be right. Let us see what our 
confréres are doing. In this way we may find 
something to imitate, or we may learn what not 
to do.” 

Meanwhile, there were pathfinders who were 
being watched and criticized. They were going 
too fast even for some of the most progressive. 
Senn had written into the history of surgery his 
initial chapter on the development of intestinal 
surgery; Fenger had coupled pathology with 
surgery; Murphy was altering traditions; the 
Mayos were building, if not better than they 
knew, better than we knew. Thus miracles were 
in the making. 

In substance, George said to Harvey: “Let us, 
as a group, get together and watch one another 
operate. Let us criticize, talk out in meeting, 
and each get the standpoint of the other. Let each 
of us know what all of us know, and let us take 
our knowledge at first hand from those who are 
doing things rather than from those who are 
talking and writing about them.” 

And thus the Society of Clinical Surgery was 
organized in July, 1903, an act that gave to the 
surgery of the world and to the conservation of 
surgical patients, the greatest impulse since the 
work of Pasteur and Lister. It taught a group of 
leaders the best methods current, not only in the 
United States, but in all civilized countries. 

Such advantages could not remain exclusive. 
Other surgical specialists imitated. One clinic 
and another were established; they welcomed 
those who wished to observe the work of others, 
and became the mecca for aspiring surgeons. 


I]. STIMULATION OF CLINICAL LITERATURE 

This was the soil that was being fertilized, a 
fallow field with possibilities of a great crop. 

Your speaker became interested in this pro- 
gressive movement as he sat one day at a popular 
clinic, the guest of the Society of Clinical Surgery. 
What a marvelous spectacle—the earnest interest 
of these leaders from all of our great clinical 
centers, their constructive criticisms, and the 
instructive replies; in the amphitheater the eager 
faces of a hundred other surgeons not members 
of this Society, men from the provincial towns of 
the United States and Canada, who were also 
welcomed to this clinic. Later, at the informal 
round table, all fore-gathered to review the work 
of the morning and to enter into free discussion. 

Several years earlier, in 1905, SURGERY, GYNE- 
COLOGY AND OBSTETRICS was established to record 
the work of men who were actually doing surgery, 
a practical journal for practical surgeons; edited 
by active surgeons rather than by literary writers 
remotely connected with clinical work; the profits 
from the journal to be utilized in strengthening 
its influence, and not put into the pockets of 
business promoters. This journal had been wel- 
comed and supported by wellnigh every surgeon 
in the interesting audiences of that day, and this 
experience with the journal influenced much the 
silent observer. What did it mean? Was there 
ever a greater manifestation of interest in surgical 
work, and were there ever more constructive dis- 
cussions? 

Did it not mean that these men, as practical 
practitioners, were demonstrating that there 
existed an unorganized demand for a new form of 
medical society, to supplement, not to displace, 
the time honored associations, a clinical rather 
than a purely academic body; a “show me” rather 
than a “tell me” society? The leaven had be- 
come implanted in the mind of the silent observer, 
and the leaven became insistent in its develop- 
ment. 

A trip had been planned which involved a sea 
voyage to the Mediterranean. This individual 
took ship accompanied by an inspiring and brainy 
woman, rightfully ascribed as his lawful wife. 
The decks were broad, the leisure ample, and the 
ship afforded opportunity for miles of deck walk- 
ing which was stimulated by the implanted 
leaven. 


1 Presidential address delivered before the Convocation of the American College of Surgeons, Boston, October 12, 1928. 
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III. THe CONCEPTION 

The question was: How could we make ac- 
cessible to the many aspiring surgeons what was 
being enjoyed by the exclusive few, and how 
enable them to see not only a few clinics but to 
observe the work of the individual surgeons of 
these privileged groups? 

The solution came suddenly like a flash of 
lightning. The initial problem was visualized, the 
technique approved, and plans formulated. The 
blue of the sea reflected no flaws; the soft tropical 
breeze brought forth no criticisms. The leaven 
at last had brought forth results, and these results 
were poured with enthusiasm into the ears of 
the often critical companion. The blue of the 
Mediterranean again approved, as reflected in 
sympathetic eyes; and no trace of criticism came 
to mar the scene. The highest court had ap- 
proved. The Clinical Congress of Surgeons was 
conceived, 


IV. THe CLintcAL CONGRESS OF SURGEONS 

or NortTH AMERICA 

This was February of 1910. There and then it 
was decided that the 3,000 subscribers to Sur- 
GERY, GYNECOLOGY AND OBSTETRICS should be 
invited to Chicago in November of that year, as 
guests of the journal, to observe at first hand the 
work of the leading surgical clinicians of that mic- 
western city. 

On November 7th of 1910, the first day of the 
two-week session, we waited breathlessly and 
anxiously for the response. Many acceptances 
had been received—so many that it seemed too 
good. It was ominous. The first day 1,100 regis- 
tered; 1,600 finally. Many were in attendance 
who did not register. 

On November roth, a notice signed by the late 
Dr. James B. Eagleson, of Seattle, was bulletined 
at headquarters which asked any who were inter- 
ested to attend a meeting for the purpose of mak- 
ing permanent the organization. Several hundred 
of the visiting surgeons accepted the invitation, 
and a formal association was perfected, by name 
“The Clinical Congress of Surgeons of North 
America.” John B. Murphy appeared on the 
floor, thrilled the audience by a rousing speech of 
commendation, and nominated Albert J. Ochsner 
as the first President. 

The informal meeting demonstrated beyond a 
doubt the demand for this new form of organiza- 
tion. Your orator was called to Philadelphia, on 
December 6, 1910, met a group of Philadelphia’s 
leading surgeons at the residence of John G. Clark, 
and accepted the invitation to hold the ror1 
Congress in that city. 


V. DIFFICULTIES 

The Philadelphia Congress was held in rg11 
with a stipulated fee for those who attended, 
sufficient to pay expenses. Eleven hundred were 
registered, and the leaders of surgery in the 
Quaker City furnished a magnificent program of 
clinics. John G. Clark was chairman of the 
Committee on Arrangements, Edward Martin 
was elected President, and New York was selected 
as the host for 1912. 

It had become apparent in these initial meet- 
ings that some means should be adopted to limit 
the attendance to the registered surgeons; some 
means of limiting accommodations at clinics to 
ticket holders; some means of enforcing the hos- 
pitals to recognize tickets as a requirement for 
admission; some means of establishing an author- 
ity that would include only acceptable clinics at 
each session of the Congress; some means of de- 
termining who, among the clinicians of the city 
acting as host, should be invited to give clinics. 
Standards, ethics, and the general acceptability 
of guests and clinicians were recognized as acute 
problems. 

During the year there had been much discus- 
sion of our problem among those of us who were 
responsible for this movement. Some were sym- 
pathetic and others decidedly discouraging as to 
the wisdom of continuing this ambitious innova- 
tion. 

VI. LookInNG To PERMANENCY 

Your speaker received many hints from the 
extensive discussion which, on careful study, 
offered a solution of the obvious difficulties, and 
gave promise of one more long advance in progress 
of organized surgery on our continent. The sub- 
stance of this plan was dictated to the public 
stenographer of the Twentieth Century on a 
journey from Chicago to New York, preliminary 
to the 1912 meeting. 

On arrival in New York, this plan was sub- 
mitted with feverish enthusiasm to John B. 
Murphy who was routed from his morning bath 
to receive the impatient emissary. Dr. Murphy, 
clothed in a bath towel, reluctantly scanned the 
improvised plan. As he read, his expression grew 
more and more sympathetic, and as he finished, 
he enthusiastically asked the privilege of second- 
ing and supporting the plan when it was sub- 
mitted at the mass meeting of the Clinical 
Congress. 

The prospectus was then submitted (not with- 
out fear and trembling) to our autocratic Presi- 
dent, Edward Martin. Meanwhile, the document 
had been put into the form of a resolution, which 
provided for the appointment of a committee of 
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twelve, with power to act, which should proceed 
toward the perfection of the new organization 
which was to be closely allied with the Clinical 
Congress and would aid it in controlling the 
personnel of its members, its clinicians, and its 
moral and ethical regulations. 

Friday afternoon, November 15, 1912, the plan 
was presented by your speaker to two thousand 
of the surgeons in attendance at the Congress. 
Doctor John B. Murphy seconded the resolution 
which recommended a plan for the organization 
of an American College of Surgeons. 

President Edward Martin lost no time in urging 
the importance of the movement, and with a few 
choice words of warning against imitating all 
things of pomp and circumstance of the effete 
past, he commanded a rising vote in favor of the 
resolution. This vote carried with it the appoint- 
ment of a committee of twelve on organization, a 
majority of whom were selected almost exclusively 
from among the old guard of progressive sur- 
geons who comprised the Society of Clinical 
Surgery as follows: Edward Martin, Emmet 
Rixford, John B. Murphy, Rudolph Matas, 
Albert J. Ochsner, Charles H. Mayo, Frederic J. 
Finney, Walter W. Chipman, George W. Crile, 
and Franklin H. Martin. 

During the succeeding six months, Franklin H. 
Martin, a member of this committee, visited the 
leading cities of the United States and Canada. 
He conferred with groups of surgeons, selected by 
sub-committees and called together local men of 
prominence to take part in the discussion. These 
amplified groups, numbering five hundred and 
fifty surgeons, were invited to a meeting on 
organization to be held later in Washington, 
a 

At the appointed time, May 5, 1913, 450 lead- 
ers in the surgical profession appeared in Wash- 
ington to assist in or protest against the estab- 
lishment of an American College of Surgeons. 
Under the skillful chairmanship of Edward 
Martin, enthusiasm was stimulated, criticism 
modified, opposition discouraged, a constitution 
and by-laws adopted, officers, a Board of Regents, 
and a Board of Governors elected, and Novem- 
ber 13, 1913, appointed as the date for the first 
Convocation of the new College. 

Again the surgeons of all America honored the 
group comprising the Society of Clinical Surgery, 
the old guard, with a majority among the officers 
and Board of Regents. The original Regents 
have become the veritable wheel-horses of the 
College. They were as follows: John M. T. 
Finney, President; Walter W. Chipman and 


Rudolph Matas, Vice Presidents; Albert J. 
Ochsner, Treasurer; Franklin H. Martin, Secre- 
tary General; George E. Armstrong, George E. 
Brewer, Herbert Bruce, Frederic J. Cotton, 
George W. Crile, William D. Haggard, Edward 
Martin, Charles H. Mayo, Robert E. McKech- 
nie, John B. Murphy, Harry M. Sherman, and 
Charles F. Stokes. 

To these from time to time other surgeons 
possessing vision, and executive and adminis- 
trative ability have been elected to aid in steering 
our course, among whom, I especially wish to 
mention Frank F. Simpson, William Crawford 
Gorgas, Harvey Cushing, William J. Mayo, 
Alexander Primrose, William C. Braisted, George 
E. de Schweinitz, J. Bentley Squier, James B. 
Eagleson, Charles H. Peck, Daniel F. Jones, 
Frederick W. Parham, Jasper Halpenny, Merritte 
W. Ireland, Allen B. Kanavel, Arthur A. Law, 
Frederic A. Besley, Herbert S. Birkett, John B. 
Deaver, Henry H. Sherk, Lincoln Davis, John G. 
MacDougall, Ernst A. Sommer, Charles E. 
Kahlke, Robert G. LeConte, Horace Packard, 
Charles E. Sawyer, George P. Muller, Frederic 
N. G. Starr, Robert B. Greenough, John S. Mc- 
Eachern, John G. Clark, George Henry Murphy, 
George David Stewart, Frank H. Mewburn, 
Irvin Abell, A. T. Bazin, G. A. B. Addy, C. Jeff 
Miller, Harvey G. Mudd, Eugene H. Pool, 
Clarence L. Starr, Charles F. Nassau, Truman 
W. Brophy, J. Chalmers Da Costa, John Osborn 
Polak, and Herbert P. H. Galloway. 

Particularly do I desire to acknowledge the 
time-serving work that has been conspicuous for 
its loyalty and disinterestedness in our Directors, 
Associate Directors, and Secretaries, including 
John G. Bowman, M. T. MacEachern, E. I. 
Salisbury, Allan Craig, Judge Harold M. Steph- 
ens, Bowman C. Crowell, A. D. Ballou, Marion 
T. Farrow, and Eleanor Grimm. 


VII. Earty Activities 

In initiating this new kind of society, there was 
little justification in the venture, unless some- 
thing of outstanding value should come from it. 
The group of men who were in at the beginning 
were not politicians seeking personal prestige; 
they were busy surgeons who were occupied in 
the practice of scientific medicine. What was the 
idea? Why another society? 

The purpose was to organize: 1. A comprehen- 
sive association of practical surgical specialists, 
and do on a large scale what the Society of Clin- 
ical Surgery was doing on a smaller scale, viz., 
enable visiting surgeons to see surgical confréres 
at work in their respective environments; discuss 
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with them problems based on practical surgical 
experience rather than listen to literary treatises 
based on theoretical deductions. 

2. A comprehensive association that would 
conscientiously enroll those surgeons of the 
American continent as in the opinion of their 
confréres were competent to do surgery, were 
morally and ethically reliable, and would support 
the ideals of our profession; an association which 
would welcome into its ranks any individual 
licensed physician whose credentials, under 
proper scrutiny, measured up to stipulated re- 
quirements, and through which the public by 
dignified means could recognize and obtain the 
services of such qualified men. 

3. A comprehensive association that would 
with all of its resources oppose financial dicker- 
ing (commonly known as fee-splitting or the 
buying and selling of patients), between the 
medical practitioner and the surgeon, and so 
far as possible exclude from its ranks all offenders. 

4. A comprehensive association that would 
seek by every legitimate means to protect the 
public from incompetent, dishonest, and un- 
necessary surgery; that would assume leadership 
and co-operation with all resources of organized 
scientific medicine, toward the improvement of 
hospitals, laboratories, dispensaries, medical 
schools—in fact every environment in which 
surgery and medicine may be taught or prac- 
ticed. 

5. A comprehensive association that would co- 
operate with the people, obtain for them the 
benefits of scientific advice, furnish to them the 
services of preventive medicine, and educate 
them to distinguish between the reliability of 
scientific medicine and the false sophistries of 
quackery. 


How well we have succeeded in fifteen years is 
a matter of history 

There is no doubt that our efforts have been a 
great factor in placing the science, technique, 
and administration of surgical practice in a 
supreme position of efficiency. Eight thousand 
eight hundred Fellows of the College of Surgeons 
are now pulling together to raise the practice of 
surgery to the highest degree of perfection. 
Many clinical organizations are following in the 
wake of'this great movement. There is no longer 
provincialism in American medicine. It is un- 


usual for doctors to be satisfied with their own 
efforts. We are traveling, observing, and learning 
to practice safe surgery. 

The College is the accepted leader in bettering 
the hospitals of the United States and Canada, 


and its example has aided the hospitals of Latin 
America, Australia, New Zealand, and other 
countries of the civilized world. It has been a 
revolutionary movement of transcendent value 
to the public and to the profession. 

There is no doubt that clinical surgery has been 
stimulated in the different localities, and the 
people aroused to a knowledge of the ideals 
which motivate the Fellows of the American 
College of Surgeons, through the sectional meet- 
ings of the College, inaugurated in 1920 for the 
purpose of bringing a miniature Clinical Con- 
gress into the states and provinces, and carrying 
to large groups of laymen and women the story 
of scientific medicine. 

There is no doubt that our practical examina- 
tion for admission to the College, which requires 
the filing of 100 case records, has impelled recog- 
nition of the value of records, and has been the 
means of educating our profession to write better 
case histories, to improve their literary ability, 
and critically to observe scientific facts. 


VIII. THese Are Ibearistic ACTIVITIES 
Wuat Apout THEIR ADMINISTRATION? 

After the sessions of this meeting in Boston, in 
which each department of the College has been 
reported upon and discussed, it is needless to re- 
view them in the brief time at my disposal. 

Our program and leadership in the betterment 
of hospitals is now accepted by the national and 
international hospital associations, and by their 
great journals; by the departments of the United 
States government: the Army, the Navy, the 
Public Health Service, the Veterans Bureau, and 
the National Homes for Disabled Volunteer 
Soldiers. The South- and Central-American 
republics, Australia and New Zealand have 
studied and in many places have adopted our 
standards. 

The most convincing evidence of the acceptance 
of our standards and leadership is the fact that 
our eleven surveys have stimulated great improve- 
ment in hospitals. In 1918, 12.9% of the hospitals 
with 1oo beds and over met our standard; in 
1928, 93.1%; 50 to 99 bed hospitals: 41.3%, in 
1922, and 62.2% in 1928; 25 to 49 bed hospitals, 
15.9% in 1924, 18.1% in 1928. Government 
hospitals have advanced from go.o% in 1925, to 
100% in 1928. 

In many instances these surveys, when first 
instituted, were considered an interference; now 
they are sought after and welcomed. Any com- 
munity deems it a tragedy to possess a hospital 
that is not on the approved list of the American 
College of Surgeons. 
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IX. CLINICAL RESEARCH 

Clinical Research has been organized as a dis- 
tinct department, with an Associate Director in 
charge. It comprises: 

a. Committee on the Treatment of Malignant 

Diseases with Radium and X-Ray, Robert 
B. Greenough, Chairman; 

b. Committee on Bone Sarcoma (historically 
known as the Ernest Amory Codman Reg- 
istry), Dallas B. Phemister, Chairman; 

c. Board on Traumatic Surgery, Frederic A. 
Besley, Chairman; 

d. Committee on the Treatment of Fractures, 
Charles L. Scudder, Chairman; 

e. Standardization of Clinical Laboratories. 
These Committees consist of strong boards of 
clinical practitioners and administrators who seek 
to furnish through their activities an annual re- 
port of the consensus of opinion of leading clini- 
cians on their respective problems. 


X. RESEARCH OF LITERATURE 


Our Literary Research Department is making 
available to clinicians an organized and authori- 


, tative means of obtaining through trained workers 


what they desire in medical literature—either in 
the form of an abstract, of a bibliography, or of 
extensive research of the literature in all lan- 
guages. Service of this type, accessible to all 
clinicians, whether members of the College or not, 
takes that important work out of the hands of 
unorganized commercial individuals, or unsatis- 
factorily financed organizations, and offers re- 
liable, censored service at less than actual cost; 
and the expense is gradually diminishing because 
of our ability, through proper organization, to 
accumulate valuable material. 


XI. Mepicat Motion Picture Fi_ms 

Motion picture films can and will occupy an 
important place in the teaching of medicine. This 
fact is conclusively proved by the very great in- 
terest which has been manifested in the program 
of medical motion picture films which the Ameri- 
can College of Surgeons is fostering in coe-operation 
with the Motion Picture Producers and Distrib- 
utors of America, Inc., and the Eastman Kodak 
Company; a movement which gives greater prom- 
ise than any other program that the College has 
undertaken, a movement that will result in the 
development and distribution of the highest grade 
of medical motion pictures. 

The preliminary survey of films already pro- 
duced, conducted by the College, reveals an aston- 
ishing amount of effort, principally by individuals, 
with many commendable results. However, there 


is opportunity for an epoch-making advance in 
education in general and in medicine in particular; 
and this opportunity is being utilized by our 
affiliated organizations. 


XII. Fee Spiitrine 

It was a bold stroke when the American College 
of Surgeons at its initial meeting declared against 
the division of fees between practitioners of medi- 
cine and surgeons. It requires courage to discuss 
the abominable practice, which reduced to its 
ultimate terms, is simply a traffic of patients be- 
tween these two groups; the buying and selling of 
patients, with the highest bidder the purchaser, 
regardless of his ability. It requires courage to 
discuss the subject because in so doing we must 
acknowledge that there are unworthy men in our 
own profession. It is a menace, however, that can 
be eliminated only through frank recognition by 
the profession, and education of the public. 

This vicious practice will cease only when every 
member of the profession has the courage and the 
honesty to present his individual bill for services 
rendered, and when the public will insist upon 
paying each, the practitioner and the specialist, 
for his individual service. 

One of the qualifications for Fellowship in the 
College requires each and every candidate to sign 
a declaration against the practice of the division 
of fees either directly or indirectly in any manner 
whatsoever. 

Each one of the five or more individual refer- 
ences named by a candidate in support of his ap- 
plication, must state in writing over his signature 
that to his knowledge and belief the candidate 
does not practice the division of fees. 

Each State of the United States and each Prov- 
ince of Canada has a Credentials Committee, 
elected by ballot by the Fellows of the College in 
the respective State or Province. When an ap- 
plicant’s name comes before his respective Cre- 
dentials Committee, the acceptability of the can- 
didate from the standpoint of division of fees must 
be voted upon. 

The Central Credentials Committee of the 
College makes a careful scrutiny of the candi- 
date’s environment and methods of practice, and 
especially of the standing of the hospital in which 
he does his surgery. 

Finally any charge against a candidate, or a 
Fellow of the College, is carefully followed up by 
the central office, and evidence sought upon which 
proof may be based. For obvious reasons it is 
difficult to secure positive proof of fee splitting 
which would be accredited in court of law. When 
such proof is obtainable, the Fellow must be given 
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an opportunity to appear before the Board of 
Regents and make his defense. Seldom will a 
guilty man appear. The alternative is acceptance 
of his resignation or summary dropping of his 
name. 

The most effective safeguard against fee-split- 
ting is the standardized hospital. It is difficult for 
a Fellow on the staff of an approved hospital to 
divide fees unknown to the officials of the institu- 
tion, or at least without their suspicion. When we 
receive rumors or charges that an individual prac- 
ticing in one of our accepted hospitals is dividing 
fees, we inform the authorities of that hospital 
that such rumors have come to us, that the hos- 
pital will be resurveyed, and that the resurvey 
must satisfy us that the charges are unfounded. 
Through this procedure we immediately obtain 
co-operation not only of the hospital authorities, 
but of every honest member of the staff. Resigna- 
tions from staffs, for reasons outlined above, are 
frequently reported. 

However, the American College of Surgeons in- 
cludes in its membership only 8,800 of the 164,000 
doctors of medicine in the United States and 
Canada. Our jurisdiction extends only to our own 
Fellows, and to 1,919 standardized hospitals. In 
organizing a protest against the practice of the 
division of fees, and deliberately accepting the 
responsibility of attempting to eliminate it from 
our own organization, we must accept, also, the 
responsibility of becoming the mark for criticism 
by those who have reason to resent our exposure 
of so criminal a practice. 

I am in a position to know, however, that fee- 
splitting is very rare in the ranks of the College of 
Surgeons, and that our publicity campaign has 
caused much discomfiture to those outside or 
within our ranks who continue its practice. 

At one of the Credentials Committee meetings 
in an important state, with 30 men present to con- 
sider a long list of candidates, a member of the 
Committee, rather more belligerent than informed 
said: “ Until you revise your whole plan of select- 
ing candidates, you will fail. Practically every 
member of the College in this state, excepting my- 
self and one other individual (mentioning him by 
name), is splitting fees.”” He got the retort for 
which he was playing. Practically every other 
member of the Committee honestly and indig- 
nantly resented with emphasis this unjust accusa- 
tion. 

There is but one procedure when loose insinua- 
tions are made, and that is to ask: “How do you 
know?” The College insists on proof, and proof 
is difficult to obtain unless the accuser acknowl- 
edges that he is a party to the transaction. 


XIII. Successrut LEADERSHIP IS MAINTAINED 
BY MAKING Goop 


An undertaking cannot be successful without 
appealing ideals; ideals cannot be realized with- 
out a sane program which will make them come 
true; and a sane program cannot be successfully 
executed without sound financing and wise ad- 
ministration. 

To advance clinical surgery, to pursue a sound 
program for the improvement of hospitals, to 
make a drive against unworthy financial dicker- 
ings, to assume active interest in the standardiza- 
tion of surgical methods and the elimination of 
unnecessary operating, to aid literary, clinical, 
and industrial research—in a word to accept pro- 
gressive leadership in the teaching and practice of 
medicine, in educating the lay public in the value 
of scientific medicine—it was obvious that a busi- 
ness like plan of financing would be necessary. 

Our financial arrangement at the beginning was 
based on the custom current in the old societies; 
a twenty-five dollar initiation fee and five dollars 
a year dues. After two years we realized that this 
would leave our program without financial sup- 
port. The founders of the College, represented by 
our Board of Regents, were not satisfied to back 
another national organization in medicine if it did 
not possess the financial resources necessary to 
carry forward reforms that it had undertaken. 

At the June, 1914, meeting in Philadelphia, the 
Regents started a movement that would eventu- 
ate in a permanent endowment fund. A new 
society regardless of its worthy ideals, could not 
expect to interest outside financiers in an endow- 
ment on the basis of paper aspirations. The 
Regents, at their morning session, sold the project 
to themselves, and decided to take it before the 
Fellows at a meeting that afternoon, and ask the 
support of volunteers. 

The desire was to secure one thousand $500 
pledges from such members of the College as were 
willing and able to subscribe. As the interest on 
$500 would represent the amount of the annual 
dues, it was suggested that this amount would 
constitute a life membership contribution. Every 
dollar pledged to the endowment would be in- 
vested in trust securities, and no part of the prin- 
cipal, it was stipulated, should at any time be 
expended. 

One Hundred and Thirteen Thousand Dollars 
were subscribed at that first meeting, and by 
December, 1915, the subscriptions totaled $526,- 
ooo. Later the Regents allocated a portion of the 
initiation fees to the endowment, and unexpended 
surpluses from annual dues. The endowment fund 
today, invested in gilt-edged trust securities, 
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which yield slightly over five per cent, has reached 
$802,600. 

At the 1916 meeting in Philadelphia, our By- 
Laws were revised, the initiation fee increased to 
$100.00, and the annual dues to $25.00. 


XIV. A PERMANENT SITE 


From the beginning a friendly contest ensued 
in the selection of a permanent home. Washing- 
ton, New York, Philadelphia, Chicago and 
Cleveland were the principal contestants. It 
was easy to reach a decision, but who would 
finance the site? Washington, as the capital of 
the United States, led as the ideal location in the 
East; Chicago was a close second, because it is the 
geographical and population center. The untimely 
death of one of our beloved founders, John B. 
Murphy, led his lay and professional friends to 
ask the College if it would accept a permanent 
site in Chicago, upon which a home for the College 
would be builded and presented to the institution 
as a memorial to Doctor Murphy. This plan 
failed because of the sudden death of two of its 
principal lay supporters. 

The effort, however, had crystallized opinion, 


‘and caused the Fellows of the College to vote in 


favor of Chicago as an acceptable location for the 
permanent home. This decision resulted from the 
assumption that a completed home on an accept- 
able site would accrue to the College without cost. 
At a meeting of the Board of Regents in June, 
1919, with President William J. Mayo in the 
chair, the question of site became acute. Chicago 
had made a promise and on that basis she had re- 
ceived the favorable vote. Chicago must satisfy 
the Regents that a site in that city was available, 
or the contest for permanent home would be re- 
opened. The arbitrary Chairman would brook no 
delay. This was June 25th. If Chicago did not 
produce by August 15 satisfactory legal evidence 
that an appropriate site would be presented, the 
Regents would look elsewhere. ‘The Chicago con- 
tingency recognized the futility of argument with 
the relentless power, the presiding officer, and 
realized that immediate action was necessary. 
Within three days a site was selected which had 
upon it a stately building that would make a satis- 
factory administrative headquarters. The Presi- 
dent was called upon to approve. “Take that,” 
was the laconic reply. In one month the business 
men of Chicago had subscribed three-fourths of the 
purchase price, and members of the profession and 
Fellows of the College in Chicago the additional 
one-fourth. On May 1, 1920, the administrative 
offices of the American College of Surgeons were 
transferred to the permanent location. 


The site also contained a suitable plot of vacant 
ground upon which the friends of Doctor Murphy 
asked the privilege to build the belated memorial 
and proffer it to the College as one of its adminis- 
trative units. This offer was accepted. The corner 
stone was laid on October 23, 1923, and on June 
10, 1926, the Murphy Memorial building was 
presented to and accepted by the College. This 
useful structure contains assembly halls, library, 
and temporary museum space. It was built at a 
cost of $500,000, and involved no outlay on the 
part of the College. 

In the meantime the ground value of our prop- 
erty has advanced, and with its buildings it is 
conservatively appraised at $1,250,000. 


XV. Our BuDGET 
Our budget for 1928, divides itself as follows: 


Hospital Department................. $65,000 
State and Provincial Sectional Meetings. 20,000 
Credentials Committee Meetings....... 25,000 
CT SUED asec ccveewenenenous 25,000 
SEO EC TET eT TTT eT a 


The funds for this budget come from the dues 
paid by Fellows of the College. 


XVI. Latin-AMERICAN ACTIVITIES 


As to the financing of Latin-American activities. 
Our actual surveys in Latin America followed 
vacation trips that were made in 1920 by Dr. W. 
J. Mayo and his family, and Mrs. Martin and 
myself; and in 1921 by Dr. and Mrs. Thomas J. 
Watkins, Mrs. Martin and myself. Several surveys 
were made: In 1921 and 1922, by Dr. Francis P. 
Corrigan, of Cleveland; in 1922, 1924 and 1925 by 
Dr. Edward I. Salisbury. These surveys, together 
with expenditures, incident to literature and cor- 
respondence, were met by a surplus which accrued 
from exhibit charges at the annual meetings of the 
Clinical Congress, funds which belong to the Col- 
lege but which are in no way contributed toward 
from our investments or the dues of the Fellows. 
For convenience of book-keeping these funds have 
a separate ledger account in the College books, as 
the Regents have always felt that the Clinical 
Congresses, which are attended at any one time 
by not more than one-third of the Fellows, should 
be self-supporting. The Congress is self-support- 
ing, and its surplus is available for expenses of an 
extraordinary nature, which would not come 
within our stipulated budget for academic activi- 
ties. 

One cruise was arranged for individual members 
of the College, their families and friends. This 
cruise was conducted without one cent of expense 
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to the College. It was financed by the individuals 
who participated in it. 


XVII. OutstpE FINANCIAL AID 


A new enterprise will not draw financial support 
from business or philanthropic sources, regardless 
of the extent of its program and worth of its ideals. 
It must first make good. Its activities and ac- 
complishments must attract the attention of the 
public. It must create an impelling sales power 
before gifts can be successfully solicited, or vol- 
untary contributions offered. 

This has been the experience of the College. 
With the exception of donations from our own 
Fellows, or appropriations obtained through spe- 
cial friends for specific purposes, until recently we 
have not attracted business or philanthropic con- 
tributions. Within the last two years a change is 
noted in the attitude of the public. In that period 
we have received moneys to be used in special 
work in our departments as follows: From three 
individual sources, for special hospital activities 
and research, $15,000, $5,000 and $10,000. The 
Board on Traumatic Surgery is receiving $20,000 
and $500, which we have reason to believe will be 
duplicated. Our backing and our program are 
being recognized. 


XVIII. Business Metuops 


Much planning, successful persuasion, and 
many refusals, polite and occasionally otherwise, 
have resulted in building our still youthful or- 
ganization on a sound basis financially. 

No organization can be considered on a sound 
financial foundation if it does not have the backing 
of a watchful and thrifty administration; and no 
foundation can be so unstable as a financial one. 
We may compliment ourselves on our satisfactory 
financial progress. But as an interested by- 
stander, who has experienced the difficulties of 
accumulation, I tremble to anticipate what will 
happen to our $2,000,000 assets if an orgy of ad- 
ministrative mismanagement should ensue even 
for a brief period. 

From the beginning of our work the Regents, 
with disinterested persistence, have supported 
the idea that they were administering a public 
trust. They have held sacred that trust. 

It is not always an easy task to instill that same 
attitude into the minds of half a hundred em- 
ployes. Associates in our work are selected for 
their ability in a particular line, for their initia- 
tive, for their independence, and for their enter- 
prise and industry. These qualities must be 
molded so that each may realize that while he is 
expected to perform a specific task, he must also 


fit into and co-operate with the comprehensive 
program which involves the labors of several 
other individuals who are responsible for different 
tasks in the same organization. In other words, 
an esprit de corps must be developed which makes 
each one loyal to the entire program of work in 
hand. 

Furthermore, it is incumbent on each depart- 
ment to live within its stipulated budget. It is 
indeed gratifying to find one of these enthusiastic 
individuals exerting every effort to remain within 
the financial bounds that he himself has helped to 
arrange. It indicates commendable enterprise. 
However, year by year he plays the game in the 
hope that his important work will draw a larger 
portion of the budget and thus make possible even 
greater accomplishments the succeeding year. 

To get the very best from our individual asso- 
ciates, it is necessary for each to regard the whole. 
An uncensored, undiplomatic letter, written by an 
indignant associate to a Fellow who has been 
accused of a misdemeanor, may involve unpleas- 
ant consequences. To be cautious and discreet 
are among the chief injunctions to every one 
engaged in our activities. 

From the beginning the management has in- 
sisted upon conducting the routine administration 
of the College on the strict principles of business. 
While ours is an educational institution, each one 
of us is made to realize that he is dealing with 
trust funds. It may be old fashioned, but if a 
telegram can express its meaning in ten words, 
eleven words are not allowed. Nor is a telegram 
sent in place of a letter if the letter will accomplish 
the same end. 

Time, too, is considered a financial asset. The 
loss of half an hour by a careless or indifferent aid, 
when multiplied by forty, the number in service, 
would result in the loss of twenty hours, three and 
one-half days’ work. The careless one is not al- 
lowed to go uncensured in this breech of fair play. 
And it is gratifying to testify that our great family 
is in entire sympathy with these reasonable re- 
quirements. 


XIX. REQUIREMENTS FOR FELLOWSHIP 


Important as are these administrative regula- 
tions, the most difficult policy to establish was one 
that would enable us to select for Fellowship only 
the qualified surgeons and surgical specialists. 
This involved a study of measures adopted and in 
use by the time honored Colleges of Surgeons of 
England, Ireland and Edinburgh. It was found 
that almost without exception their requirements 
and tests were formulated before modern surgery 
came into existence. They are similar to those 
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which are now exacted of internes and hospital 
aids to ascertain the candidate’s knowledge of 
academic facts instead of his practical ability to 
apply such knowledge toward the accomplishment 
of deeds. 

After thorough and careful study of the whole 
problem, there was no reason why we should begin 
by adapting obsolete plans to a 2oth century pro- 
gram. 

What requirements, then, should the medical 
practitioner meet that we may recommend him 
to the public as a reliable surgeon? 

First: He must have graduated from a Class 
“A” medical college (or its equivalent); and he 
must have served at least one year as interne in a 
creditable hospital and two years as surgical as- 
sistant, or he shall give evidence of apprentice- 
ship of equivalent value. 

Second: Five to eight years after graduation in 
medicine, devoted to special training and to prac- 
tice, are normally the time-requirement for eligi- 
bility to Fellowship, so the candidate may prove 
that he has the proper temperament, and is men- 
tally and mechanically adapted to do surgery. 

Third: The moral and ethical fitness of the 


' candidate as a physician and as a citizen shall be 


determined by reports of surgeons whose names 
are submitted by the candidate himself, and by 
such other reports and data as the Credentials 
Committee and the administration of the College 
may obtain. 

Fourth: The professional activity of the candi- 
date shall be restricted to study, diagnosis, and 
operative work in general surgery or in special 
fields of surgery. His specialization in surgery or 
one of its specialties must be not less than 85% in 
communities of more than 50,000 inhabitants, 
and 50% in smaller communities. 

Fifth: He shall do his work in a hospital or in- 
stitution that will give him the benefit of scientific 
facilities and the aid of competent assistants, 
nurses, and associates. 

Sixth: He shall make formal application for 
Fellowship, which will record full data regarding 
his educational opportunities, his medical training 
and post graduate work, and his literary efforts; 
and he shall give the names of not less than five 
personal references. 

Seventh: This information and the replies from 
his references are referred for careful scrutiny by 
his State or Provincial Committee on Credentials, 
which is a committee of Fellows of the College 
ranging in number from eighteen to thirty-six. 
Full information is sought, and each member of 
the committee is required to vote to accept, post- 
pone, or reject the applicant. Candidates are 


considered with such care that not more than one 
of every four is accepted at any one meeting. 

Eighth: Not until the candidate is accepted by 
his State or Provincial Committee is he required 
to file with a committee of competent surgical 
specialists a sufficient number of case records of 
major operations which he has performed himself 
that the committee may definitely determine his 
surgical judgment, his diagnostic accuracy, his 
technical skill, acceptable environment, his de- 
pendence on laboratory findings, his acceptance 
of consultations, and his immediate and remote 
results. These records are carefully scrutinized 
by a committee of practical surgeons, teachers in 
the four Class A medical] schools of Chicago. This 
examination is thoroughly and consistently con- 
ducted. Great care is exercised, and the standards 
of the examiners are very high. From 25% to 51% 
of the records are not accepted as sufficient 
evidence of qualifications for membership. 

This careful surveillance, from the filing of the 
original application until the routine of investiga- 
tion is successfully completed, consumes from two 
to four years of time. The applicant’s record is 
finally submitted to the officials of the College for 
consideration, and as a last act to the Board of 
Regents. 

We are proud to submit this program as one 
that will reveal the qualifications of a surgical 
practitioner, and when successfully negotiated the 
candidate may be recognized as a real surgeon, 
spiritually and morally worthy of Fellowship in 
the American College of Surgeons. 

Briefly, these are the qualifications that have 
been met by this fine group of men who have been 
received into the College this evening, for which 
occasion you have honored us with your presence. 
The majority of our candidates have been in prac- 
tice since graduation from medical school, much 
longer than the required seven years. 

We believe that our requirements possess ad- 
vantages over the purely academic. Imagine 
asking William Mayo or Edward Martin to 
submit to an academic examination to prove 
their ability to qualify as surgeons! Not only 
would it be difficult for them to pass such an 
examination, even after months of cramming, but 
in the meantime the world would lose their serv- 
ices as practical operators. 


XX. Junior CANDIDATE GRouP 


The Junior Candidate Group forges another 
strong link in our propaganda against unworthy 
financial practices. Through it, the College pur- 
poses to accept these candidates, when qualified, 
and place them on a probationary list (unpub- 
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lished) as early as two years after graduation. 
They are required to fill out and sign the same 
application blank and anti-fee-splitting pledge 
as is required of all Fellows of the College. An- 
nually their names, if approved, are reconsidered 
by the respective State or Provincial Committee 
on Credentials. 

Seven years after graduation, if they desire to 
apply for regular Fellowship, they must submit 
another application, again sign the anti-fee-split- 
ting pledge, be reconsidered by the respective 
State or Provincial Committee on Credentials, and 
if approved submit the necessary case histories. 

The Junior Candidate group furnishes a young 
surgeon a tie of great importance in the formative 
days of his career. 


XXII. APPRECIATION OF OuR EFFORTS 


In these short, but strenuous years, we have 
been rewarded by the appreciation of organiza- 
tions, and of many loyal and eminent men of 
vision and accomplishment. The Royal College 
of Surgeons of England honored us at our first 
Convocation by sending to us its distinguished 
President, the nephew of Lord Lister—Sir Rick- 
man Godlee. In appreciation of our efforts in the 
Great War (for which 90% of our distinguished 
Fellows enrolled for service to support the efforts 
of our allies), the Consulting Surgeons of the 
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Armies of Great Britain presented to the College 
the Great Mace, which now and for all time to 
come will lead our ceremonial processions. 

Of transcendent importance, our ideals and 
standards have been accepted by 1,919 hospitals 
of the United States, Canada, Central and South 
America, Australia and New Zealand. These 
ideals and standards are enthusiastically wel- 
comed by surgeons, internists, and specialists; 
and they have commanded also the recognition 
of medical schools, medical associations, and 
nurses. Of greatest importance, they have secured 
the recognition and following of the great lay 


public. 
XXII. THe HERITAGE 

This is the heritage that our new Fellows receive 
from the old. It is the gift of the Old Guard to the 
New Guard; this New Guard—of which you who 
have but just now received your Fellowship are a 
part—must begin to assume the obligations that 
were so well maintained by the Old Guard, who 
sit about me, and who have honored you and me 
by their presence on this fifteenth anniversary. 
They are still reluctant to release their respon- 
sibilities until they are convinced that younger 
minds have caught the vision, appreciate their 
opportunities, and are willing to labor—and fight 
if necessary—for the honor of the American Col- 
lege of Surgeons. 





